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Abstract of Thesis entitled
"A PERCEPTION STUDY OF BEACH WATER POLLUTION IN HONG KONG"
Submitted by WONG Tak-ching
for the Degree of Master of Philosophy
at the Chinese University of Hong Kong in June 1985
This study looks into two related areas: the water quality of
seven beaches of different levels of pollution in Hong Kong and the
swimmers' perception of beach water pollution. The study was carried
out between January 1984 and September 1984. The beaches under study
were Cheung Sha Beach, Pui 0 Beach, Repulse Bay, Shek 0 Beach, Angler's
Beach, Castle Peak Bay Beach and Butterfly Beach. The data include the
physical, chemical and bacteriological characteristics of the beach
waters, obtained from the Engineering Development Department. The
perception data were obtained through interviewing a total of 549
swimmers on the beaches under study.
The results from the study of the component parts of beach water
quality show that there is a temporal variation in water quality. The
water quality is better in winter than in summer. Moreover, different
levels of water quality were identified. The water of Cheung Sha Beach
and Pui 0 Beach is relatively clean and suitable for swimming. The
water of Repulse Bay and Shek 0 Beach is moderately polluted but is
still considered suitable for swimming, whereas the water of Angler's
Beach, Castle Peak Bay Beach and Butterfly beach is grossly contaminated
by fecal pollution and not suitable for swimming.
The results of the perception study show that swimmers' image of
beach water pollution is vague, incomplete and somewhat distorted from
4the objective world. The majority of the swimmers were only familiar
with the tangible properties of beach water. Those of high education
level did not seem to have a relatively more complete understanding of
some of the aspects of'beach water pollution. The swimmers' assessment
of beach water quality is reasonably consistent with some aspects of
scientific measurement, but perceived water quality has little effect on
level of preference for the beach and the choice of a beach for
swimming. Generally speaking, swimmers are only moderately concerned
with beach water quality. Their choice of a beach is based on their
experience (e.g. haven't caught disease in a certain beach) or on
personal constraints (e.g. limited time for leisure) but not on their
cognitive and affective aspects of perception of water quality.
5
ACKNOWLEDGEMENTS
The author wishes to express her sincere gratitude to:
Dr. K.C. Lam, for his encouragement, invaluable advice arid
constructive criticisms on the study and correction of the manuscript
in his role as supervisor
Drs K.Y. Wong and T.Y. Tong, for their comments in their role as cc-
supervisor and advisor respectively:
Messrs T.L. Lui and N.K. Sewell of the Engineering Development
(Pollution Control (L & S.W.) Division), for the kind provision of
the water quality data;
Mr. T.S. Cheung of the Environmental Protection Agency, for his kind
provision of articles and information of the Government's monitoring
and investigation of beach water quality
Drs M.L. Barker of Simon Fraser University and I. Burton of the
University of Toronto, for providing valuable articles
Misses S.F. Chan, W.H. Kwan, Y.K.Lee, M.C. Leung, Y.F. Lo,
W.L.Tsang, M.W. Wu, P.S. Wu and Messrs C.F. Chan, C.L. Chan,
T.W.Chau, C.C. Lee, for their assistance in field work
Mrs. E. Law, for her painstaking correction of the manuscript
Miss M.K. Lee, for drawing all the diagrams














1.1 Objectives of the Study 1
1.2 Background and the Significance of the Study 1
1.3 Literature Review 3
1.3.1 Beach Water Quality Studies 4
1.3.2 Perception Studies 6
II THE STUDY AREAS
2.1 Rationale behind the Selection of the Study Areas 9
2.2 Description of Study Areas 11
2.2.1 Relatively Clean Beaches 13
(1) Cheung Sha Beach 13
(2) Pui 0 Beach 14
2.2.2 Moderately Polluted Beaches 14
(1) Repulse Bay 14
(2) Shek 0 Beach 15
2.2.3 Grossly Polluted Beaches 15
(1) Angler's Beach 15
(2) Castle Peak Bay Beach 16
(3) Butterfly Beach 17
2.2.4 Summary 17
IIl STUDY METHODS
3.1 Beach Water Quality 19
3.1.1 The Rationale behind the Requisition of
Water Quality Data from the
Engineering Development Department 19
3.1.2 Nature and the Treatment of Water
Quality Data 20
3.2 Perception of Beach Water Pollution 25
3.2.1 General Guidelines used in the Study of
Perception 26
3.2.2 Development of Questionnaire 28
3.3 Data Processing 31
IV BEACH WATER QUALITY
4.1 General Characteristics of Beach Water of the
Three Groups of Beaches 32
4.2 Temporal Variation of Beach Water Quality in
Each Group of Beaches 36
4.3 Between Group Variation in Beach Water Quality 39
4.4 Suitability of the Beach Waters for Swimming 42
4.4.1 Assessment According to the World
Health Organization Standard 42
4.4.2 Assessment According to the European
Economic Community Standard 43
4.4.3 Assessment According to the Hong Kong
EPCOM Standard 45
4.4.4 Summary 48
4.5 Summary and Conclusion 48
V PERCEPTION OF BEACH WATER POLLUTION BY THE SWIMMERS
5.1 Introduction to Perception 52
5.2 The Rational behind the Present Study 55
5.3 Socio-economic Characteristics of Swimmers 56
5.4 Swimmers' Cognitive Aspect of Perception of Beach
Water Pollution 60
5.4.1 Swimmers' Definition of Beach Water
Pollution 62
5.4.2 Swimmers' Perception of the Causes of
Beach Water Pollution 65
5.4.3 Swimmers' Perception of the
Consequences of Beach Water Pollution 70
5.4.4 Swimmers' Perception of the Beach Water
Quality Indicators 76
5.4.5 Swimmers' Perception of Measures taken by
the Government in Managing the Beach
Water Quality 78
5.4.6 The Association between Swimmers'
Educational Level and their Cognitive
Aspect of Perception of Beach Water
Pollution 80
5.4.7 Summary 83
5.5 Swimmers' Affective Aspect of Perception of Beach
Water Pollution 85
5.5.1 Swimmers' Assessment of Beach Water
Quality 88
5.5.2 Effects of Perceived Water Quality on
the Level of Preference for the Beaches 96
5.5.3 The Association between the Swimmers
Swimming and their Affective Aspect- of
Perception of Beach Water Pollution 102
5.5.4 Summary
85.6 Swimmers' Conative Aspect of Perception of Beach
Water Pollution 110
3.6.1 The Swimmers' Concern With Beach Water
Quality 110
5.6.2 The Behavioral Intention of the
Swimmers to Return to the Beach to Swim 122
5.6.3 Summary 126
5.7 Summary and Conclusion 129
VI Summary and Conclusion
6.1 Introduction
132
6.2 Summary of Findings 132






2.1 Locations of the study areas 12
4.1 Percentage of water samples in each beach meeting the WHO
Standard 44
4.2 Percentage of water samples in each beach meeting the EEC
mandatory and guidelines values 46
4.3 Percentage of water samples in each beach meeting the EEC
dissolved oxygen criterion 47
4.4 Percentage of water samples in each beach meeting the Hong
Kong EPCOM Standard 49
5.1 53A conceptual framework of perception of beach water pollution
5.2 Education level, occupation and monthly income of the
respondents 58
5.3 63Respondents' definition of beach water pollution
5.4 Beach water pollution sources as perceived by respondents 66
5.5 Causes of temporal variation of beach water quality as
perceived by the respondents 69
5.6 Consequences of beach water pollution as perceived by the
respondents 71
5.7 Diseases caused by swimming in polluted beach water as
perceived by the respondents 73
5.8 Environmental effects of beach water pollution as perceived by
the, respondents 75
5.9 Beach water quality indicators as perceived by the respondents 77
5.10 Respondents' perception of the measures taken by the
79Government in managing beach water quality
5.11 89Beaches perceived as severely polluted
5.12 Respondents' assessment of the level of cleanliness and health
risk of the beach water 92
5.13 Beaches favoured by the respondents 98
5.14 The respondents' level of preference for the beach on which
the interview was conducted 99
10
105Respondents' activities in beaches5.15
Activity of respondents who perceived the beach they were at5.16
107during the interview as polluted or causing health risk
The respondents'' experience of contracting diseases in bathing5.17
109beaches
The usage of water quality as a criterion in the assessment5.18
112of an ideal beach
The rank of beach water pollution among other weak points of5.19
113beach as perceived by the respondents
Respondents' behavioral intention to the condition that most5.20
115of the Hong Kong beach waters are severely polluted
Respondents' willingness to pay tax for the improvement of5.21
116beach water quality
Respondents' self-evaluation of level of concern with beach5.22
120
water quality
Willingness to go swimming again in the beach, on which5.23
123interview was conducted, to swim
127Factors considered by respondents in choosing beaches5.24




2.1 Range of water qualities in Hong Kong bathing beaches 10
3.1 The distribution of water quality data of each beach 23
3.2 Results of t-test/one-way ANOVA test of within group
difference in water quality 24
3.3 Distribution of useful questionnaires 29
4.1 Descriptive statistics of beach water quality of the three
33groups of beaches in 1984
4.2 Correlation matrices of water quality parameters of beaches,
under study 35
4.3 Results of t-test of summer and winter quality in each group
of beaches 38
4.4 Results of t-test of weekdays and Sundays/public holidays
water quality in each group of beaches 40
4.5 Results of one-way ANOVA test of between group variation in
41water quality
4.6 Summary findings of the assessment of the suitability of
beach water for swimming 50
5.1 Ages of the respondents 57
Between group difference in socio-economic characteristics 615.2
Association. between perception of the cognitive aspect of5.3
beach water pollution and the swimmers' education level
82Part A: Absence of significant association
Part B: Presence of significant association 84
Test on the between group difference in perception of the5.4
86cognitive aspect of beach water pollution
Between group difference in perception of the cognitive aspect5.5
87of beach water pollution
The respondents' assessment of the tangible properties of5.6
beach water
Relationship between perceived water quality and scientific5.7
measurement of water quality




Relationship between water quality and the respondents' level
of preference for the beach 100
5.10
The association between level of preference for the beach
and the perceived strong and weak points of the beach 103
5.11
10 6Association between swimming and perceived water quality
5.12 Association between willingness to pay tax for the
improvement of beach water quality and water quality and
socio-economic characteristics 118
5.13 Association between respondents' level of concern with
water quality and water quality and socio-economic
characteristics 121
5.14 Association between the behavioral intention to return to
the beach to swim and the strong and weak points of the




1.1 Objectives of the Study
This is based on a study of water quality of seven beaches of
different levels of pollution in Hong Kong and a survey of the swimmers'
perception of beach water pollution. The objectives of the study are:
(1) to depict the temporal and spatial variation of the physical,
chemical and bacteriological characteristics of the water in
seven selected beaches
(2) to assess the suitability of beach waters for swimming
(3) to examine the swimmers' cognitive,, affective and conative
aspects of perception of beach water pollution
and
(4) to study the relationship between scientific measurement of
beach water quality and the swimmers' perception of beach water
pollution and their swimming in the beaches.
1.2 Background and the Significance of the Study
Hong Kong people today are able to take part in a richer and more
diverse range of recreational activities in their leisure time than ever
before. With a population of 5.4 million in about 1,000 sq. km. of area,
recreational resources are very limited and they are in great demand in
Hong Kong. Swimming is the most popular form of summer recreation.
During 1984, an estimated 20 million people visited the bathing beaches
2and 5.9 million used the public swimming pools (Hong Kong Government,
1985). Since there are many people who pursue swimming in beaches, the
beach water quality is a major concern of the Government and the public.
Because of the indented coastline, there are a large number of
beaches of various size in Hong Kong and the Government has formally
designated some of these as 'gazetted beaches' where first aid and basic
facilities are provided. Investigation and monitoring of water quality
in all the gazetted beaches and some of the non-gazetted beaches are
carried out by the Government. In April 1981, the Government closed two
beaches to public use, namely Castle Peak Bay Beach and Angler's Beach
(Figure 2.1 on p.12), because the bacterial counts indicated that such
beach waters were not suitable for swimming according to the World
Health Organization Standard. The Butterfly Beach (Figure 2.1 on p.12),
a non-gazetted beach, was also closed to the public on the same ground
in June 1983. Since then, the Government has begun engineering
mitigation measures to improve the water quality of these three beaches.
However, no significant improvement has been made and the beaches are
still closed to the public. Despite the warning notices put up by the
Government at these three beaches, a considerable number of high-
spirited beachgoers have ignored such warnings and continued to swim in
these beaches. For instance, there were about 1,000 beachgoers in
Butterfly Beach on 15 June 1983 and most of them pursued swimming
(South China Morning Post, 16 June 1983).
The above facts indicate that the water of some beaches,
particularly the accessible ones, are grossly polluted and the swimmers
do not seem concerned with the beach water quality.
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Although there has not been any study on epidemiological-
microbiology of beach water in Hong Kong, research conducted overseas
shows that contaminated water is a significant route of transmission of
gastroenteric diseases (Cabelli et al., 1979). Thus, we cannot discount
the possibility of catching diseases from swimming in polluted beach
water. In view of the loss of amenity value and the possible adverse
health effects, it is worthwhile to examine the beach water of Hong Kong
in detail. In so doing, we can gain a better understanding of the
problem and formulate effective management strategies.
Water quality study is too important to be examined only from the
scientific perspective. Pollution studies are also in the realms of
aesthetics and ethics, reflecting the kind of world we want to live in
and the responsibilities we want to take in the management of the earth
resources (Coughlin, 1976). Thus, man's perception of pollution is also
a central consideration in beach water pollution studies. In view of
the fact that some people still swim in beaches that were declared
closed to the public, it is worthwhile to examine the relationship
between swimmers' swimming in beaches and their underlying attitudes
and link such perception study with the study on the scientific
assessment of beach water quality.
1.3 Literature Review
This section reviews the methodology and findings of beach water
quality and perception studies, briefly outlines the merits and problems
of such studies so as to provide a basis for formulating the research
4scope and methods adopted in this study.
1.3.1 Beach Water Quality Studies
In Hong Kong, the Government has been taking beach water samples
regularly since 1972. However, the data and the details of finding are
not disclosed to the public. Beach water quality studies conducted by
individuals are few. Pang (1972) studied the total coliform, fecal
coliform and Escherichia coli (E. coli) counts of eleven of Hong Kong's
swimming beaches as provided by the Urban Services Department. Mark
(1980) pursued a study on the fecal coliform bacteria level in twenty-
two beaches in the sewage outflows or streams that channel into the
beaches.
There have been relatively more studies on beach water quality
overseas, either on adverse health effects caused by swimming in
polluted water or on the standards for assessment of the suitability of
water for swimming.
Most beach water quality studies only examinee the bacterial
counts such as total coliform, fecal coliform, fecal streptococci and E.
coli counts (Petrilli et al., 1980; Yde and De Maeyer-Cleempoel, 1980;
Mark, 1980; Tosti and Volterra, 1981). Bacterial counts can reflect the
number of pathogenic micro-organisms that induce health risk to
swimmers. Apart from various bacterial counts, chemical and physical
parameters can also reflect the water quality. For instance, dissolved
oxygen content and 5-day biochemical oxygen demand (BOD5) are indicators
of bacterial activities. Turbidity is a reflection of the amount of
suspended materials which may be derived from soil erosion, dust and
5from wastewater discharges (Krenkel and Novotny, 1980). This study
takes into account the physical, chemical as well as the bacteriological
characteristics of beach water.
Whether there is adverse health effect caused by swimming in
polluted water is a subject of controversy. Cabelli (1978) has reviewed
the different viewpoints and arguements related this subject. Recently,
some researches indicate that the rate of gastrointestinal symptoms are
significantly higher among swimmers than non-swimmers at the polluted or
the barely acceptable beaches but not those on the relatively clean ones
(Cabelli et al., 1979 Cabelli et al., 1982). Thus, this study accepts
that there is a relationship between health risk and poor water quality.
In the assessment of suitability of water for swimming, bacteria
indicators, particularly the fecal coliform and E. soli counts, are
frequently used in many researches. However, some researches indicate
that such bacterial counts are not a good reflection of the presence of
the pathogens because such bacteria have a relatively higher die-off
rate in the marine environment than the pathogens and virus (Van Dijck
et al., 1973 Dawe and Penrose, 1978 James, 1978). Since there are not
many epidemiological analysis overseas and none in Hong Kong, the best
indicator(s) is/are still not found. The direct identification of
pathogens is impossible under the resources and time constraints of this
study. Moreover, pathogens cannot be considered as reliable parameter
because its morbidity rates may vary so widely in a population (James,
1978). Thus, this study still used bacterial counts (i.e. total
coliform and fecal coliform) for the assessment of the suitability of
water for swimming.
6There are several water quality standards now in use. They are
Economic Community (EEC) and the Environmental Protection Agency of the
U.S.A. (U.S. EPA) respectively (Mujeriego and Sanchez Murias, 1980).
Since the U.S. EPA standard is based on a geometric mean of bacterial
counts in the assessment of water quality, it cannot be applied when
there is zero bacterial count in any of the samplings. Thus, this study
only used the WHO and EEC standards in the assessment of the suitability
of beach water for swimming.
Drawing experience from the water quality literature, the author
of this study investigates the physical, chemical, and bacteriological
characteristics of beach water accepts the belief that there may be
health risk arising from swimming in polluted water takes the total
coliform and fecal coliform counts as good water quality indicators and
adopts the WHO and EEC water quality standards.
1.3.2 Perception Studies
No perception study of beach water pollution has been taken in
Hong Kong and very few of such studies have been conducted in other
countries (Barker, 1972; Ditton and Goodale, 1973).
Perception of beach water pollution studies usually use
questionnaire as a means to collect perception data. The use of
questionnaires has certain advantages. First, the findings can easily
be compared to other similar surveys; second, it is an economic way of
obtaining information on the attitude of a large number of people having
different characteristics; and finally, it is capable of measuring
the standards set by the World Health Organization (WHO), European
7
underlying attitudes (Jacoby, 1971). Thus, this study uses
questionnaire as a means to investigate swimmers' perception of beach
water pollution.
The research scopes of the above mentioned beach water pollution
perception studies includes how the swimmers describe polluted water,
their awareness of water pollution problems, their evaluation of water.
quality and the relationship between perceived water quality and type of
recreational activities. The findings of these researches indicate that
the respondents can be aware of water pollution but they frequently used.
physical appearance to identify pollution (Barker, 1972 Ditton and
Goodale, 1973). The beach users tend to deny or discount the pollution
levels at the place with which they were most familiar (Barker, 1972).
The relationship-between the pursue of water-oriented activities and the
water quality is strong in some beach users while in some other users, a
weak relationship is shown (Barker, 1972).
The above review of perception studies offers some methodologica
data for comparison. They also depict those aspects which warrant.
further study. Firstly, there should be a more detailed study on the
swimmers' concept of beach water pollution in order to investigate the
relationship between perception and swimming in the beaches. Secondly,
there should be more studies on the swimmers' underlying attitude and
the factors affecting their decision in choosing a beach. Thirdly, to
investigate the swimmers' level of concern with beach water quality.
Finally, there should be a systematic study on the relationship between
the swimmers' cognitive, affective and conative aspects of per.ceptiou
guidelines and research scopes for the present study and provides some
beach water pollution.
8Since the findings of some other pollution perception studies
(e.g. lakes and rivers) may be relevant to this study, a comparison




The aim of this chapter is two-fold:
(1) to discuss the rationale behind the selection of the study areas
and
(2) to describe the human background and the pollution sources of
these areas.
2.1 Rationale behind the Selection of the Study Areas
This study was carried out in three groups of beaches of
different water quality, ranging from the relatively clean, moderately
polluted to the grossly polluted. The reason for choosing beaches at
three different levels of pollution is to make it possible to analyse on
a comparative basis the water quality and the perception of swimmers
using each group of beaches. This comparative approach is considered
necessary for two reasons. Firstly, the difference of pollution levels
among the beaches in Hong Kong is considerable, particularly in
bacterial counts (Table 2.1) and it is worthwhile to examine the extent
of such differences. Secondly, it is hoped that the respondents can
offer a fund of varied experience and socio-economic characteristics and
thus forming a suitable basis for the study of swimmer perceptions and
evaluations (Barker, 1972).
In Hong Kong, there are gazetted and non-gazetted beaches. Based
on the water quality summary data of the Engineering Development
Department (Engineering Development Department, 1984), all the gazetted
5TABLE 2.1
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NOTE: Source of raw data from Engineering Development Department (1984)
The beaches including all the gazetted beaches in 1982-83 and Rutterfly Beach (non-gazetted)\
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and non-gazetted beaches were assigned to three different levels of
pollution. In this study only two to three beaches of the same level of
pollution were surveyed because of manpower and time constraints. The
criteria for selecting these beaches for study are their popularity
(based on the information provided by the Annual Report of Urban Council
Services, 1984) and accessibility. These beaches are (Figure 2.1):
(1) Cheung Sha Beach and Pui 0 Beach- relatively clean
(2) Repulse Bay and Shek 0 Beach- moderately polluted
and
(3) Angler's Beach, Castle Peak Bay Beach and Butterfly Beach- grossly
polluted (also closed to public use).
2.2 Descriptions of Study Areas
To put the selected beaches in a proper perspective, it is
necessary to briefly review the Hong Kong seashore and beaches in
general. Hong Kong has a land-mass of some 1,049 sq. km. with seashore
approximately 800 km. long (Morton, 1979). It possesses an immense
variety of shores, from towering cliffs in Sai Kung, coral platforms in
Mirs Bay to open expanse of sand and mud in the West (Figure 2 .1).
About 70 percent of the shore are steep and rocky which are still
inhospitable and largely inaccessible the remaining 30 percent
comprises relatively flat muddy or flat sandy beaches (Morton, 1979).
The sandy beaches are vital recreational resources. Such beaches
generally attract swimmers in summer (between May to September)
particularly as during school summer vacation (between June to August).
12
























All the beaches in Hong Kong characteristically have one or perhaps
several streams flowing into the sea (Pitman and Peck, 1979). Some of
these streams have been modified as nullahs or stormwater drains as a
result of human settlements.
Many beaches in Hong Kong would make good swimming grounds if not
for the pollution they suffer. Generally, the pollutants in beach water
are oil, refuse, untreated sewage, agricultural and industrial waste
(Hodgkiss, 1979). Such pollutants come from the polluted streams,
nullahs and stormwater drains flowing across the beach or brought by
wind and tidal' current from elsewhere (Environmental Protection Agency,
1984). Moreover, beach visitors' littering, illegal camping activities
at the beaches and barbecuing activities in non-designated areas may
also contribute to the deterioration of beach water quality. In
addition to these factors, there are natural factor such as turbid
water-mass from the Pearl River flooding in rainy seasons also result in
the poor water quality of some of the beaches.
2.2.1 Relatively Clean Beaches
(1) Cheung Sha Beach
Cheung Sha Beach is located on the southern coast of Lantau
Island. It is a sheltered, gentle (7°), long shoreline (about 2.5 km.)
beach with well sorted marine silts (Pitman and Peck, 1979).
Although there are cultivated lands in the beach's hinterland,
such agricultural activities has not contaminated the beach water. This
beach is considered as good bathing area according to its water quality.
This beach is popular for its long shoreline, beautiful scenery
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and campsite. It is located in a relatively remote area and the
transportation is not very convenient. The swimmers usually visit: it on
Sundays or public holidays and there are few visitors on weekdays
(2) Pui 0 Beach
Pui 0 beach is situated at the eastern end of Cheung Sha Beach.
Its physical background is very much like Cheung Sha Beach.
A stream from Ham Tin Village cutting through the beach and flows
into the coastal area. The agricultural activities do not lower the
beach water quality.
Again, Pui 0 Beach only attracts visitors on Sundays or public
holidays.
2.2.2 Moderately Polluted Beaches
(1) Repulse Bay
Repulse Bay is situated on the south foreshore of Hong Kong
Island with an area of about 11.14 ha., a shore line about 0.7 km. long
and enclosed on three sides by hills with deciduous, coniferous and palm
trees.
Repulse Bay is a sheltered, crescent-shape bay with few direct
onshore wind. Wave heights are low and no noticable surf zone have been
developed. The beach slope extends gradually far out: to sea and sand is
very fine (Young, 1979). Such gradualness of the slope and fine sand
have important recreational implications in increasing the safety margin
for swimmers and for walking comfortable on the beach respectively.
There are a total of three nullahs running across the beach. The
15
majority of the land use of the surrounding area of the beach is high-
class residential and commercial. Such land use probably accounts for
the domestic sewage discharged, the main factor for the deterioration of
water quality of the bay.
Although the nullahs are noticeable and are easily associated
with pollution, this beach is still a very popular seaside resort. Its
popularity is based on its accessibility by public transport, well-
equipped facilities for sea-bathing, green-clad hills and the gentle
topography. It is always crowded with swimmers and visitors during the
summer months.
(2) Shek 0 Beach
Shek 0 Beach is located on the south-eastern end of Hong Kong
Island. This beach is relatively more exposed than Repulse Bay and
frequently encounters high energy waves (Young, 1979).
There is a nullah cutting through the beach. The squatters and
the agricultural activities along the nullah from the hills behind may
be the major contributors of the pollution sources of the beach.
Again, Shek 0 Beach is a scenic beach, very popular and have
attracted a lot of swimmers and visitors. It is easily accessible and
well-equipped with basic swimming facilities and services. Moreover,
there is adjacent service - playground.
2.2.3 Grossly Polluted Beaches
(1) Angler's Beach
Angler's Beach lies near Sham Tseng. As disclosed by the
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Goverment , pollution of this beach is mainly caused by the presence of
a large village behind the beach and the lacking g of proper sewage
treatment facilities. Wastes from pig farms and the village settlement
are brought down by a nul.lah into the beach causing fecal contamination
of the beach water (quoted in South China Morning post ,15 June 1983.
This beach is small (with an area of about 3.36 ha. and about
0.23 km, long) and there is a lot of refuse on the beach. The polluted
environment is unacceptable to the most accommodating visitors and so,
on the whole, the beach is in a state of desert.
Castle PeaK Bay Beach
Castle Peak Bay Beach is located on the western
side of the New
Territories. Its hinterland, Castle Peak, is a rapidly ending badland
area which supplies large amount of sediment to the beach and thus
affects the water quality. As disclosed by the Government, animal
manure and human sewage brought down by a nullah channelling into the
beach all the year round. The reclamation works nearby and the boats
mooring at the bay are all contributing to the pollution problem of the
beach (quoted in South China Morning Post, 21 June 1982). In addition,
in the rainy season (between April to September), the
seasonal spate of
Fresh and turbid water from Pearl River (Figure 2.1 on p.12) brings a
Lot of sediment into the beach and may cause a further
deterioration of
each water quality.
Although this beach is polluted and has been closed to public
use, many swimmers and visitors can still be seen on the beach
particularly in the summer months. The scenery arid the heavy population
in the Tuen Mun neighbourhood may be the reasons for the beach being.
(2)
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frequented against Government advice.
(3) Butterfly Beach
Butterfly Beach is situated at the western end of the New
Territories. The water quality of this beach is also affected by the
Pearl River sediment loads. The problem may be further aggravated by
the weathering and dissection of Castle Peak. As disclosed by the
Government, in the past, the beach was affected by Pak Kok Village
sewage outfall next to beach. Nowadays, two streams contaminated with
human and animal wastes are pouring their contents into the beach
causing a continual deterioration of its water quality. At the same
time, there is the Tuen Mun Nullah which carries animal wastes and
sewage discharge from villages beyond the northern boundaries of the
Tuen Mun New Town (quoted in South China Morning Post, 15 June 1983).
Although this beach is grossly polluted since 1981, the surface
water looks clean. The beach has a long shoreline (about 0.45 km.) and
is in beautiful physical setting. It is therefore used as a swimming
and leisure ground by many of the residents in Tuen Mun.
2.2.4 Summary
The above information of the study areas show that Cheung Sha
Beach and Pui 0 Beach are relatively clean Repulse Bay and Shek 0 Beach
are moderately polluted whereas Angler's Beach, Castle Peak Bay Beach
and Butterfly Beach are grossly polluted. It is interesting to note
that the two moderately polluted beaches are the most popular and they
attract more swimmers than the other two groups of beaches (i.e. the
relatively clean and the grossly polluted). The grossly polluted
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beaches, except Angler's Beach, still attract a considerable number of
people. The two relatively clean beaches, however, attract relatively




This chapter describes the study methods and discusses the
advantages and limitations of the methods used. The study itself is
divided into two parts. Part one, a study of beach water quality data
from the Engineering Development Department, is presented in Chapter IV
Part two, swimmers's perception of and behavior towards beach water
pollution, and data obtained through personal interviews, is presented
in Chapter V.
3.1 Beach Water Quality
The two main objectives of this part of study are firstly to
depict the temporal and spatial variation of beach water quality in
1984 and secondly to assess the suitability of water for swimming. The
study on beach water quality was based essentially on a record of water
quality data between January 1984 to September 1984 obtained from the
Engineering Development Department.
The following is a discussion of the rationale behind the
requisition, nature and the treatment of the water quality data.
3.1.1 The Rationale behind the Requisition of Water Quality Data From
the Engineering Development Department
There are many parameters for indicating water quality. The Hong
Kong Environmental Protection Advisory Committee (EPCOM) has proposed
that E. coli count, amount of mineral oil, phenols and tarry residues,
chemicals and compounds that are harmful to or causing annoyance to
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swimmers, pH, colour of water, turbidity and temperature be the criteria
in assessing the suitability of water for swimming (EPCOM, 1981).
However, owing to the lack of equipment, the author did not carry out
analysis on E. coli, mineral oil, phenols, tarry residues and the
chemicals and compounds that are harmful to swimmers. Instead, the water
quality data obtained from the Government were used in this study.
In Hong Kong, regular sampling of sea-water from all the gazetted
beaches and some of the non-gazetted beaches are conducted by two
governmental departments, the Urban Services Department (USD) and the
Engineering Development Department (EDD). The USD only analyses the
bacteriological characteristics of the water whereas the EDD analyses
the physical, chemical and bacteriological characteristics of the water.
As mentioned in Section 1.3.1 on p.4, the analysis of water quality
based solely on the bacteriological characteristics has limitations.
Although the EDD does not analyse the water for all the parameters
proposed by the EPCOM, it is still more comprehensive than the USD's.
Thus, this study makes use of EDD's data.
3.1.2 Nature and the Treatment of Water Quality Data
This section gives a brief description of the EDD's beach water
sampling scheme, the nature of the data and the author's treatment of
such raw data.
The beach water samples in the EDD studies were taken and
analyzed basically according to the guidelines of World Health
Organization (Engineering Development Department, 1984). Samples were
taken two to three times a month including one Sunday or a public
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holiday during the bathing seasons (Between 16 March to 15 November). A
monthly or a fortnightly sampling scheme was adopted during the non-
bathing seasons (between 16 November to 15 March of the subsequent
year).
On each sampling occasion, two beach water samples are taken at
wading depth, one of which is analysed for:
(1) Physical characteristics: turbidity;
(2) Chemical characteristics: BOD5 and dissolved oxygen content;
and
(3) Bacteriological characteristics: total coliform and fecal coliform
counts,
while the other sample is analysed for the total coliform and fecal
coliform counts. Based on the premise that water quality along a
limited coastline or within a limited geographical area should be
homogeneous, EDD uses the arithmetic mean to represent the two
bacteriological counts in each sampling.
The treatment of water quality data is a major concern. If the
data exhibit a lognormal rather than normal distribution, it is
necessary to use the geometric mean or the log mean to measure the
central tendency of the data (Norcliffe, 1977 and Gameson, 1980).
There are several methods for testing the normality of data. The
more commonly used methods are the testing of the significance of
skewness and kurtosis, the plotting of cumulative frequencies of the
data on normal probability paper and the examination of the proportion
of observations in intervals surrounding the mean (Norcliffe, 1977;
Bhattacharya and Johnson, 1977). In order to use the first two methods,
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the sample size has to be large. Failing to meet this requirement, the
present study relied on the last method. Table 3.1 shows that the two
bacterial counts in all three groups of beaches exhibit a lack. of
normality in comparison with other water quality parameters. Thus, we
can conclude that the bacterial counts exhibit lognormal distribution
whereas the data of turbidity, dissolved oxygen content and BODE exhibit
normal distribution.
Logarithmic transformation of data is a common method to process
any data that are non normally distributed. This method allows the
application of parametric methods in statistical analysis. Although
some s to tis ticans argue that transforming data is to fudge the data to
fit the model, it can be considered that all measurement systems are
arbitrary and transformed data are just as valid as untransformed data
(Norcliffe, 1977). Thus, the present study transformed the total
coliform and fecal coliform counts into common logarithm.
In order to evaluate the between group difference in beach water
quality, it is necessary to aggregate the water quality data obtained
from beaches of the same pollution level. Before this aggregation,
there is a need to examine whether there is any significant difference
in water quality between the two to three beaches that: have been
assigned to the same group. T-test and one-way analysis of variance
test were performed to test such differences. Table 3.2 shows that
there is no significant difference (p=0.05) of water quality het.weeu
Cheung Sha Beach and Pui 0 Beach. Thus, these two beaches can be
considered as belonging to the same group. As for Repulse Bay and Shek
0 Beach, significant difference (p=0.05) in turbidity was found. 'Since
these two beaches show no significant difference (p=0.05) in the other
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TABLE 3.1
THE DISTRIBUTION OF WATER QUALITY DATA OF EACH BEACH
Nameof the
Cheung Sha Pui 0 Repulse Bay Shek 0 Angler's Castle Peak Butterfly
Beach Beach Beach Beach BaY Beach
1/3 1/201/300 1/3 1/20 1/300 1/3 1/20 1/300 1/3 1/20 1/300 1/3 1/20 1/300 1/3 1/20 1/300 1/3 1/20 1/300
3.25 3.18 3.34 3.34 3.34
Turbidity (n=24) (n=25) (n=23) (n=23) (N=24)
Dissolved
Oxygen 3.25 3.44 3.25
Content (n=24)- (n=25) (n=24)
3.25
Total
Coliform 3.34 3.25 3.34 3.42 3.25
Count (n=23)) (n=24) (n=23) (N=22) (n=24)
Fecal
Coliform 3.25 3.25 3 .34 3.03 3.25 3.25 3.25
Count n=24) (n=24 )
(n=23) (n=24) (n=24) (n=24) (n=24)
NOTE: Discrepancy= discrepancy between the observed relative frequency p and the expected fraction p
(discrepancy value greater than 3 shows a lacking of normality)
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NOTE: N.S.= not significant at 0.05 level
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four water quality parameters, they are also considered as belonging to
the same group. As for the water quality of Angler's Beach, Butterfly
Beach and Castle Peak Bay Beach, there are significant differences
(p=0.05) in the bacterial counts and dissolved oxygen content. Inspite
of these differences, they are all grossly polluted in terms of total
coliform and fecal coliform counts. ThuS, these three beaches are still
considered as belonging to the same group in this study.
In summary, in the further discussion on water quality, there is a
logarithmic transformation of the bacterial data and an aggregation of
beach water quality data obtained from beaches of the same pollution
level.
3.2 Perception of Beach Water Pollution
The two objectives of the study on perception are first to
analyse the swimmers' cognitive, affective and conative aspects of
perception of beach water pollution and second to provide a basis for
the study of the relationships between scientific measurement of beach
water quality and the swimmers' perception of beach water quality and
their swimming in the beaches. The study on perception was based
essentially on a questionnaire survey through personal interviews of 549
adult swimmers on the beaches in the 1984 bathing season (from middle of
May to September).
The following consists of a discussion of the general guidelines
used in the study of perception and the development of the
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questionnaire.
3.2.1 General Guidelines used in the Study of Perception
Tunis section deals with three topics, first, the reasons for
using interview as a means to collect data; second, the strategy for
interviewing swimmers and third, the technique for choosing
respondents.
There are several methods for gathering perception data. For
instance, identification from photographs, behavioral observation and
interviewing are the common ones (Coughlin, 1976). Identification from
photographs is relatively easy to administer but water pollution cannot
be identified effectively from photographs. Behavioral observation
enables the interviewers to obtain data on behavior which are unlikely
to come from a verbal description by the respondents, but it cannot
provide all the required data (e.g. assessment of water quality) for
this study. Interview has the advantage of getting swimmers'
experiences and the underlying attitudes. Interviewing with the
assistant of questionnaire is a good means for the study on perception
and behavior because it is less time-consuming, more economical and more
suitable for obtaining underlying attitudes arid for comparison with
other researches. Moreover, data gained through questionnaire satisify
the requirement set forth in the objectives. Thus, questionnaire is
used as the means to collect the data regarding the swimmers' perception
of beach water pollution and their activities on the beach.
In perception and behavior studies, observers usually observe the
same place under the same condition in order to be consistent in the
assessment of beach water quality among the respondents. Even within a
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single day of constant weather condition, the impact of a scene can
change drastically. However, owing to the lack of manpower, the
interviews were not conducted within one day. Moreover, the time of
interview could not match with the time of beach water sampling by the
EDD. Thus, these are limitations in the interpretation of results
concerning the overall assessment of beach water quality by the
respondents in each beach, and the relationship between the subjective
assessment by the respondents and the objective measurement of beach
water quality by the scientific measurement.
There are two strategies appropriate for interviewing
respondents. One is to take respondents to the sites tes and the o therr is
to find people on the study areas (Coughlin, 1976). the former strategy
has the advantage that the respondents can be the same in all the sites
surveyed. This would allow the researcher to see whether ox not the
respondents has the ability to evaluate different levels of pollution.
However, sight-seeing is tiring job. Moreover, such strategy does not
allow a comparative analysis of perception between different groups of
respondents. The second strategy can overcome the disadvantages of the
first strategy. Moreover, such strategy may obtain a much wider socio-
economic status than the first one and hence provides more data for the
studying on the factors accounting for the respondents' perception.
Thus, this perception study uses the strategy of interviewing people on
the study areas.
There are many methods for choosing respondents on the beaches
for interview. The most common method is to divide the study area into
grids on the map and a quota of respondents is assigned to each grid
(Jacobv. 1972). To make the job of interviewers easier, instead of
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asking them to follow a rigid sampling frame, the interviewers were
allow to select the respondents at their own choice. However, such
allowance of random selection may induce the frequently or seldomly
occurrence of particular groups of respondents.
It was intended that 100 respondents be interviewed on each beach
and only those aged above fifteen were selected because it was feared
that children might give unreliable information due to their limited
knowledge and lower comprehensive ability. A total of 549 questionnaire
was obtained and subsequently used for analysis. The number was fewer
than expected (700 questionnaire) because of two reasons. First, the
interviewers found only two swimmers in Angler's Beach. Such
circumstance seems to reflect that such beach is in a state of desert.
Second, the unreliable responses reported by the interviewers were
checked out and discarded by the author. The distribution of useful
questionnaire is shown in Table 3.3.
In short, the perception study is by a questionnaire survey
through personal interviews of 549 adult swimmers who are selected by
the interviewers themselves.
3.3.2 Development of Questionnaire
The questionnaire was designed in accordance with the objectives
of the study on perception. The questions in it fall into five
categories:
(1) the swimmers' socio-economic characteristics
(2) the swimmers' cognitive aspect of perception of beach water
pollution (mainly the knowledge of beach water pollution)
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TABLE 3.3
DISTRIBUTION OF USEFUL QUESTIONNAIRES
Number of Useful
Pollution Level Name of Beach Questionnaires Total
Cheung Sha Beach
Relatively Clean Pui 0 Beach 100 155
Moderately Repulse Bay 100
Polluted Shek 0 Beach 98 198
Castle Peak Bay Beach 97
Grossly 2Angler's Beach




(3) the swimmers' affective aspect of perception of beach water
pollution (mainly the assessment of water quality and the level
of preference for the beach)
(4) the swimmers' conative aspect of perception of beach water
pollution
and
(5) the swimmers' activities on the beach.
The questionnaire was constructed in order that it could easily be
administered by the interviewers within fifteen minutes without tiring
out the respondents. Moreover, questions were set in Chinese in order
to be easily understood by the respondents.
There are many methods for measuring verbal responses. Open-ended
questions, closed questions, force-choice questions, scaled questions
and card questions are commonly used and the advantages and
disadvantages of such methods have been reviewed by Whyte (1977).
In this perception study, the majority of the questions in the
questionnaire (cognitive aspect of perception) were open-ended in order
to make the respondents feel free in voicing as many opinions and
insights as possible. Moreover, in order to have a more rapid analysis
of the open-ended questions, most of the open-ended questions were
precoded and recoded after the interviews. However, the respondents may
provide some responses which were hard to classify. The interviewers
may use their subjective judgement to assign responses. Thus, a little
bit of distortion may occur in the records.
Closed questions were also used in the perception study to
investigate the respondents' socio-economic characteristics. Such type
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of questions were intended to make the respondents less embarrassed.
5 -point bipolar scale questions were used in measuring the
respondents' attitude towards, and their assessment of, certain objects
(affective aspect of perception). The choice of 5-point scale was
intended to prevent either too limited choices for the respondents or
too discriminated making the scale arduous. Bi-polar scale was
considered suitable because it has the advantage of a continuous scale,
in lessing the undue influence of particular labels on intermediate
points and thus allowed the respondents a freer choice and also overcome
the disadvantages of a continuous scale that the respondents may not
used to the continuous scale or may find it difficult to choose a
position from the line.
In summary, open-ended questions were frequently used in studying
of the swimmers' cognitive aspect of perception of beach water
pollution, whereas 5-point bipolar scale questions were mainly used for
studying the swimmers' affective aspect of perception of beach water
pollution. Closed questions were mainly used in the investigation of
swimmers' socio-economic characteristics.
3.3 Data Processing
The data obtained in this study were processed by the IBM 3031
computer at the Chinese University of Hong Kong using SPSS-X (SPSS
Inc., 1983) for descriptive statistics, cross-tabulation, t-test, one-





This chapter discusses the beach water quality in the study areas
and is made up of five sections. The first section describes the
general characteristics of beach water quality of the three groups of
beaches (i.e. relatively clean, moderately polluted and grossly polluted
beaches) in 1984. The second section deals with the temporal variation
of water quality of each group of beaches and the third section, the
between group variation. The fourth section discusses the suitability
for swimming of the beach waters under study during the 1984 bathing
season. A summary of findings will. then be presented in the last
section.
4.1 General Characteristics of Beach Water of the Three Groups of
Beaches
This section discusses the general beach water quality of the
three groups of beaches during 1984 (between January to September) and
the relationship between the beach water quality parameters.
Table 4.1 shows the general descriptive statistics of the water
quality parameters of each group of beaches during 1984. As indicated
by the coefficients of variation(%), all the three groups of beaches
have a small seasonal fluctuation in dissolved oxygen content whereas
they all have significant seasonal fluctuation in total coliform and
fecal coliform counts, turbidity and BOD5. These temporal variations
will be dealt with in greater depth in Section 4.2 on p.36.
In order to explore the inter-relationship between the water
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TABLE 4.1
DESCRIPTIVE STATISTICS OF BEACH WATER QUALITY OF THE THREE GROUPS OF BEACHES IN 1984
Relativty Clean Beaches MOderately Pollunted Beaches Grossly Pollunted Beaches
Coefficient of Coefficient of Coefficient of
Parameter Unit Mean Variation (in%) Mean Variation (in%) Mean Variation (in%)
Dissolved 70 99.43 95.26 93.09
Oxygen saturation (n=48) 6.44 (n=50) 6.72 (n=72) 13.56
2.64 2.28 2.03
BODS mg/1 (n=48) 65.05 (n=50) 83.48 (n=72) 77.63
9.39 5.82 77.14 8.07
Turbidity F.T.U. (n=48) 91.44 (n=50) (n=69) 85.16
Total 1.64 2.39 3.43
Coliform log no/100ml (n=47) 41.25 (n=47) 35.79 (n=70) 26.28
Fecal 1.25 1.85 2.94
Coliform log no/100ml (n=48) 52.67 (n=47) 37.16 (n=72) 25.22
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quality parameters in each group of beaches, Pearson correlation
analysis was performed. Several notable features reveal themselves in
Table 4.2.
Firstly, there is a significant positive strong relationship
(p=0.05) between total coliform and fecal coliform counts in each group
of beaches. Such finding resembles those of other beach water quality
study (Silsbee & Larson, 1982) and is expected because fecal coliform is
one of the species of total coliform.
The second notable feature shows that turbidity is significantly
positively-related (p=0.05) to the two bacterial counts and BOD5 and
also significantly negative-related (p=0.05) to dissolved oxygen content
in some of the groups of beaches (Table 4.2). Such relationship can be
interpreted in two ways. Firstly, turbidity may be a reflection of
sediment load which reduces the penetration of sunlight and inhibits the
processing of photosynthesis and thereby the oxygen produced from
photosynthesis is decrease. Thus, there is a negative relationship
between dissolved oxygen content and turbidity. Secondly, sediment may
cohere organic matter and bacteria. When bottom sediment is disturbed
by reclamation or by natural transportation, the organic matter and
bacteria in the sediment would be released into the water. Thus, there
is a positive relationship between turbidity and the two bacterial
counts. The bacteria release into the water would undergo oxidation and
hence contribute to the increase of BOD and further decrease the
dissolved oxygen content. Thus, turbidity is positively related to BOD5
and negatively related to dissolved oxygen content. As shown in
Table 4.2, such relationships between turbidity and the two bacterial
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TABLE 4.2
CORRELATION MATRICES OF WATER QUALITY PARAMETERS OF BEACHES UNDER STUDY





































NOTE: The correlation coefficients are significant at 0.05 level










counts, BOD5 and dissolved oxygen content do not occur in all the three
groups of beaches. It seems to suggest that total coliform and fecal
coliform in some groups of beaches are not the major bacteria of the
whole bacterial population. Thus, the total coliform and fecal coliform
counts of these beaches do not affect turbidity.
Another notable feature shown in Table 4.2 is that dissolved
oxygen content shows a significant negative relationship (p=0.05)
between the two bacterial counts and BOD5 in the moderately polluted and
grossly polluted groups of beaches. Such result is expected because if
the total coliform and the fecal coliform are the major bacteria of the
whole bacterial population, the oxidation of these two bacteria must
deplete the dissolved oxygen and contribute to the increase of BOD5
Such phenomenon also explains the significant positive relationship
(p=0.05) between BOD5 and the two bacterial counts in some of the groups
of beaches as shown in Table 4.2.
An unexpected finding in Table 4.2 is the positive relationship
(p=0.05) between dissolved oxygen content and fecal coliform count and
BOD5 in the group of relatively clean beaches. The reason for such
unexpected finding is not known.
In summary, there is a seasonal fluctuation in BOD5, turbidity
and bacterial counts in the three groups of beaches. Moreover,
significant relationships between the water quality parameters are found
but such relationships are group specific.
4.2 Temporal Variation of Beach Water Quality in Each Group of Beaches
Section 4.1 shows that there Is a seasonal variation of beach
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water quality in each group of beaches. Thus, it is necessary to
discuss the difference of water quality of these three groups of beaches
between summer (between 16 March to 30 September) and winter (between 1
January to 15 March) and between Sundays/public holidays and weekdays.
T-tests were performed to examine such temporal variation in water
quality.
Table 4.3 shows that all three groups of beaches have significant
seasonal variation (p=0.05) in turbidity and in the two bacterial
counts. Some of the groups of beaches also show significant variation
(p=0.05) in dissolved oxygen content and BOD5. Taken as a whole, the
results show that the water quality is better in winter than in summer.
Among the five water quality parameters, dissolved oxygen shows
the least seasonal fluctuation. Moreover, in the group of relatively
clean beaches, no significant seasonal fluctuation (p=0.05) of dissolved
oxygen is found. Such small seasonal fluctuation in dissolved oxygen
content may be accounted for the physical aquatic environment and
climatic condition of Hong Kong. As shown by Preston (1972), the Hong
Kong water is generally shallow and is seldom deeper than ten fathoms.
Moreover, Hong Kong is situated in the tropical area where solar
radiation in the whole year is relatively high, such conditions
stimulate active and constant photosynthesis which contributes dissolved
oxygen to the point of saturation and hence less seasonal fluctuation of
dissolved oxygen content.
The large fluctuation of bacterial counts, turbidity and BOD 5 may
be related to the seasonal change of the physical and human factors such
as the hydrology, sedimentation and land use of the drainage basin.
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TABLE 4.3
RESULTS OF T-TEST OF SUMMER AND WINTER WATER QUALITY IN EACH GROUP OF BEACHES
According to No.of Mean of Mean of Summer and Winter Summer- Winter
arameter Unit Pollution Level Cases Summer Winter (summer- Winter) (in%) Sig. Level
Relatively Clean 48 10.82 5.94 +4.87 +82.02 0.028
Trbidity F.T.U. Moderately Polluted 50 6.60 3.79 +2.81 +74.22 0.011
Grossly Polluted 69 9.13 5.65 +3.47 +61..41 0.014
Dissplved % Relatively Clean 48 99.79 98.57 N.S.
Oxygen Saturation Moderately Polluted 50 92.94 101.21 -8.26 -8.17 0.000
Content Grossly Polluted 72 91.33 97.38 -6.04 -6.21 0.007
Relatively Clean 48 2.90 2.02 N.S.
BOD5 mg/l 50 2.77 1.36 +1.14 +103.40 0.023
Grossly Polluted 72 2.20 1.63 N.S.
Total log no/l00ml Relatively Clean 47 88 1.05 +0.83 +78.69 0.000
Coliform Moderately Polluted 47 2.58 1.96 +0.62 +31.66 0.022
Count Gross iy Polluted 70 3.67! 2.85 +0.82 +28.87 0.000
Fecal flog 11c,100ml Relatively Clear 48 1.44 0.58 +0.76 +111.33 0.000
Coliform I Moderately Pol.l.uted 47 2.02 1.45 +0.57 +39.42 0.008
Count Grossly Roilued 72 3.12 3.12 +0.60 +23.85 0.000
Group of Beaches Difference between Difference between
NOTE: N.S. not significant at 0.05 Level
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We might think that the beach water quality would be worse on
Sundays/public holidays than in weekdays due to the increased number of
swimmers in the coastal area. However, the t-test shows no significant
difference (p=0.05) in beach water quality between aunday/public
holidays and weekdays (Table 4.4). Such finding also resembles other
water quality studies. For instance, Yde and De Macyer-Cleempoel (1480)
found that tourist period does not affect the increase of fecal
indicator densities.
In summary, the temporal. variation of beach water quality of the
three groups of beaches is subject to seasonal change but not subject
to the change of number of swimmers. The water quality of each group of
beaches in the winter is better than in the summer.
4.3 Between Group Variation in Beach Water Quality
This section discusses the between group variation in surnmer and
winter beach water quality. One-way analysis of variance test was
performed to examine such variations.
Table 4. 5 shows that there is between group variation in
bacteriological water quality and dissolved oxygen content. in both
seasons, summer and winter. As shown by the difference(%), the three
groups differ remarkably in terms of bacteriological counts,
particularly of fecal coliform. In terms bacterial counts, the beach
water of the group of grossly polluted beaches is the most heavily
contaminated by fecal pollution among the three groups of beaches.
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TABLE 4.4
RESULTS OF T-TEST OF WEEKDAYS AND SUNDAYS/PUBLIC HOLIDAYS WATER QUALITY IN EACH GROUP OF BEACHES
Mean of Mean of
Weekdays Sunday/public
Group of Beaches No. (bathing Holidaus Difference Difference
Parameter Unit According to of season) (bathing season) Betweeen I & II Between I & II Sig. Level
Pollution Level Cases I II (II- I) (II- I) in %
Turbidity F.T.U
Relatively Clean 34 8.52 16.33
Moderately Polluted 36 6.99 5.25





Oxyagen Saturation Moderately Polluted




N.S.Grossly Polluted 51 90.84 92.76
BOD5 mg/1
Relatively Clean 34 3.14 2.32
Moderately Polluted 36 2.78 2.73




Tota log no/100ml Relatively Clean 33 1.78 2.17
Coliform Moderateiy Polluted 33 2.54 2.70









Roderately Polluted 33 2.00 2.08
Grossly Polluted 51 2.98 3.53 0.54 18.44
N.S.
0.022
NOTE:N.S. =pot significant at 0.05 level
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TABLE 4.5


































































-6.8591.33 -6.86 -1.61 -1.73
-8.46 -8.47 0.002
N.S.
+0.69 +36.50 +1.10 +42.63 +1.79 +94.70 0.000
+0.57 +39.31 +1.10










i.90 2.88 +0.90 +84.90 +0.89 +45.40 +1.79 +168.86 0.000
1.45 2.54 1-0.67 +85.89 +1.07 +73.79 +1.74 +223.07 0.000
0.14 5.66 N.S



























In summary, there is between group variation in some of the beach
water quality parameters. Angler's Beach, Castle Peak Bay Beach and
Butterfly Beach are the grossly polluted.
4.4 Suitability of the Beach Waters for Swimming
Since most beach visitors pursue swimming (Figure 5.15 on p.105),
it is imperative to discuss the suitability of the water for swimming in
the seven beaches under study.
The water quality standard for swimming should derive from a
detailed epidemiological study carried out among recreationists at
beaches. Since there no epidemiological study has been conducted in
Hong Kong, this study uses two widely adopted international standards)
set by World Health Organization and European Economic Community. It
also makes use of the standard proposed by the Hong Kong EPCOM in the
assessment of the suitability of the beach water of the seven beaches
for swimming in 1984 bathing season.
4.4.1 Assessment According to the World Health Organization Standard
The beach water quality standard as proposed by the World Health
Organization (WHO) consists of two criteria:
(1) E. coli count of 100/100ml should be equal to or less than 50% of
the water samples (EC50=100EC/100ml)
(2) over 90% of the water samples' E. coli count should be equal to
or less than 1,000/100ml (EC90=1,000EC/100ml)
(quoted in Mujeriego and Sanchiz Murias, 1980).
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The beach water quality should meet both criteria. Although the Hong
Kong EDD measured only fecal coliform count but not E. coli count in the
water samples, fecal coliform count can be regarded as presumptive
E. coli count (EPA, 1982).
The percentages of beach water samples that could meet the WHO
Standard are shown in Figure 4.1. It shows that Cheung Sha Beach, Pui 0
Beach and Repulse Bay can meet the WHO Standard and thus the beach water
there are suitable for swimming. As for the beach waters of Shek 0
Beach, Angler's Beach, Butterfly Beach and Castle Peak Bay Beach, they
are not suitable for swimming according to the WHO Standard.
4.4.2 Assessment According to the European Economic Community Standard
The European Economic Community (EEC) Standard is based on a total
of thirteen parameters for assessment (quoted in Charlton, 1980). Since
the Hong Kong EDD does not analyse all the parameters as proposed by the
EEC, this study only used total coliform and fecal coliform counts and
dissolved oxygen content for the assessment of the suitability of the
beach water for swimming. The EEC standard of these three parameters is
as follows:
Guideline Values(G)Parameter Mandatory Value (I)
TC80= 500/ 100rn1 TC95= 10,000/100m1Total Coliform
FC95= 2,000/100m1FC80= 100/100m1Fecal Coliform
in a range of 80-120% saturationDissolved Oxygen
The percentages of the water samples on eacn beach taKen in the
1984 bathing season that could meet the EEC Standard are shown in
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Cheung Sha Pui D Repulse Shek 0 Angler's Butterfly Castle Peak
Beach Beac Bay Beach Beach Beac Bay Beach
E. coli count 100/100ml
E. coli count 1000/100ml
PercentageofSampl s
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Figures 4.2 & 4.3. Figure 4.2 shows the two bacterial counts of Cheung
Sha Beach and Pui 0 Beach can meet both the guideline and mandatory
values. As for Angler's Beach, Butterfly Beach and Castle Peak Bay
Beach, their bacterial. counts meet neither the guideline value nor the
mandatory value. As for Repulse Bay and Shek 0 Beach, their bacterial
counts cannot meet the guideline value. However, the fecal coliform
counts of these two beaches and the total coliform count of Shek 0 Beach
can meet the mandatory value.
Figure 4.3 shows that all the beaches except Angler's Beach have a
relatively high percentage of samples within 80-120% saturation of
dissolved oxygen content.
In short, according to the EEC Standard on the total co l i f orm and
fecal coliform counts, the water of Cheung Sha Beach and Pui 0 Beach is
suitable for swimming, whereas Angler's Beach, Butterfly Beach and
Castle Peak Bay Beach are not suitable for swimming. Although the water
quality of Repulse Bay and Shek 0 Beach is suitable for swimming
according to the mandatory value, it is less satisfactory than the water
in Cheung Sha Beach and Pui 0 Beach.
4.4.3 Assessment According to the Hong Kong EPCOM Standard
The Hong Kong EPCOM Special Committee on. Land and Water Pollution
endorsed a bacteriological water quality objective for the Hong Kong
bathing beaches in 1981. The objective is as follows:
The level of E. coli should not exceed 1,000 per 1.00ml
calculated as the running median of the most recent five
consecutive samples taken at intervals of between three to
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FIGURE 4.2 PERCENTAGE OF WATER SAMPLES IN EACH BEACH
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fourteen days the above sampling programme to be carried
out between March and November inclusive (EPA, 1982).
N.B. fecal coliform count can be regarded as presumptive E. coli
count
The percentages of water samples taken during the 1984 bathing
season (between 16 March to 30 September) and which meet the Hong Kong
EPCOM Standard are shown in Figure 4.4. It shows that neither Angler's
Beach nor Castle Peak Bay Beach can meet the standard.
4.4.4. Summary
Table 4.6 summarise the findings of Figures 4.1 to 4.4. It shows
that the water quality of Cheung Sha Beach and Pui 0 Beach is suitable
for swimming according to the three standards (i.e. WHO, EEC, EPCOM
standards). The water quality of Repulse Bay and Shek 0 Beach only
compiles with these standards partially. As for the water quality of
Angler's Beach, Butterfly Beach and Castle Peak Bay Beach, it is not
suitable for swimming.
4.5 Summary and Conclusion
The beaches under study can be grouped into three categories.
Cheung Sha Beach and Pui 0 Beach are relatively clean Repulse Bay and
Shek 0 Beach are moderately polluted Angler's Beach, Butterfly Beach
and Castle Peak Bay Beach are grossly polluted.
In each group, there were temporal variaLlons or oacLerial
counts. turbidity and BOD5, but generally speaking, the water quality was
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FIGURE 4.4 PERCENTAGE OF WATER SAMPLES IN EACH BEACH MEETING
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found to be better in winter than in summer. Temporal variations may be
a result of the variation of hydrology, sedimentation and land use of
the drainage basin but definitely not affected by the number of
swimmers/visitors on those beaches.
An assessment of the suitability of the water for swimming
according to WHO, EEC and Hong Kong EPCOM standards shows that the
waters of Cheung Sha Beach and Pui 0 Beach are suitable for swimming.
The waters of Repulse Bay and Shek 0 Beach are regarded only moderately
suitable for swimming, whereas the waters of Angler's Beach, Butterfly
Beach and Castle Peak Bay Beach are far below the standards and
considered as not suitable for swimming.
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CHAPTER V
PERCEPTION OF BEACH WATER POLLUTION BY THE SWIMMERS
This chapter discusses the swimmers' perception of beach water
pollution. I t begins with a brief introduction to perception, the
rationale behind the present study, followed by an analysis of the
socio-economic characteristics of the respondents. The swimmers'
cognitive, affective and conative aspects of perception of beach water
pollution will then be discussed in the fourth, fifth and the sixth
section respectively. The last section is a summary and conclusion of
the findings on the swimmers' perception of beach water pollution.
5.1 Introduction to Perception
Perception can be conceptualised as a complex interaction between
man and the environment (Pocock and Hudson, 1978). The component parts
of perception of beach water pollution and the resultant environmental
image are portrayed in Figure 5.1, which is a modified version of the
conceptual model designed by Pocock and Hudson (1978) for image studies.
The framework shows that there are various kinds of environmental
information concerning beach water pollution. For instance, some of the
environmental information deals directly with the knowledge of beach
water pollution, some of it is related to the attribute of different
levels of pollution of water bodies. Such environmental information can
be obtained from books, from mass media, from people or from self-
observation. Since the environmental information is abundant in
quantity and complex in nature, one may not be able to absorb all the
information at one time. Thus, the input of environmental information
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FIGURE 5.1 A CONCEPTUAL FRAMEWORK OF PERCEPTION OF BEACH WATER POLLUTION




















(Source: Pocock and Hudson, 1978)
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to the perceiver is considered through a selection process by one's
nerve system. The environmental information input into the nervous
system will then be processed and there are many factors affecting such
processing, for instance, the cultural background, socio-economic
characteristics, experience, psychological organization and the
physiological make up of the perceiver. As a result of such processing,
an image of the environmental information is formed. Decision making is
a process of information retrieval from the image. Such process is also
affected by environmental and personal constraints (e.g. the number and
the location of bathing beaches and one's amount of leisure time).
The image has three inter-related aspects, namely cognition,
affection and conation. Cognition is concerned with the environmental
information and the knowledge of issue/concept (e.g. beach water
pollution) that one has. Such cognitive nature is not affected by one's
preference and affect. Affection denotes the appraisal and assessment
of the environment (e.g. pollution level of beach water) which involves
the perceiver's feeling, value and preference, whereas conation is
related to one's behavioral intention (e. g. the intention to return the
beach to swim) which may be a product of cognition and affection given
to an image a depth or meaning beyond that justified by environmental
information or experience alone.
Since there is a filtering and processing of environmental
information in the perceivers' minds, the image of environmental
information may be incomplete or may be distorted. As a result of the
incomplete and distorted environmental image and the personal and
environmental constraints, one's behavior may not be rational to the
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objective world. Moreover, the mechanism of the filtering of processing
of environmental information is different between perceivers and thereby
the images of a particular object/issue is different between perceivers.
The characteristics of the perceived image, the relationship
between an image and the objective world and the difference of image
between different people are the major focus of many perception studies
and the present study is no exception.
5.2 The Rationale behind the Present Study
To understand why swimmers choose to swim in moderately or grossly
polluted waters, we must find out how they perceive beach water
pollution. To tap such information, questions were designed in the
present questionnaire. Perception is then discussed under three
aspects of perception, cognitive, affective and conative although it
must be admitted that it is hard to make a clear cut boundary between
the three.
Figure 5.1 on p.53 shows that there are many factors affecting
one's processing of environmental information. It is of course
worthwhile to study how such factors affect one's perception. But among
these factors, the information on psychological organization,
physiological make-up and the cultural background of the swimmers is
hard to obtain through a brief interview with the swimmers. Thus, this
study only focuses on a discussion of how the socio-economic
characteristics and swimming experience of the respondents affect their
perception.
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5.3 Socio-economic Characteristics of Swimmers
This section gives a brief profile of the age, education
background, occupation and monthly income of the three groups of
respondents (i.e. respondents on relatively clean, moderately polluted
and grossly polluted beaches respectively).
The respondents' actual ages were obtained through an open-ended
question whereas the other socio-economic data were obtained through
closed questions.
Table 5.1 shows that the mean age of all three groups of
respondents is between twenty to thirty and it is evident that swimming
is a much loved sport for the young. The respondents in the group of
relatively clean beaches are significantly younger (p=0.05) and there is
less variation in age in this group than in the other two groups as
shown by the one-way analysis of variance test and the coefficient of
variation respectively (Table 5.2 on p.61 and Table 5.1). It seems to
suggest that the youngest ones have more time for leisure activities and
are more eager to visit the relatively remoted beaches (i.e. Cheung Sha
Beach and Pui 0 Beach).
As shown in Figure 5.2, the majority of respondents in each group
of beaches have had secondary education. Chi-square test shows that
there is significant difference (p=0.05) in education level between the
three group of beaches (Table 5.2 on p.61). Figure 5.2 shows that there
are relatively more respondents of high education level. (i.e.
matriculation or university) in the groups of moderately polluted and
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TABLE 5.1
AGES OF THE RESPONDENTS
Group of Beaches No. of Respondents Mean Age Standard Coefficient of
Deviation Variation (in %)
Relatively clean 155 21.9 5.0 22.9
Moderately polluted 188 26.6 9.8 36.8
Grossly Dolluted 187 26.4 10.1 38.3









































































relatively clean beaches than in the grossly polluted ones. The gamma
value (-0.39) shows there is an inverse association (p=0.05) between
pollution level of beaches and the education level of the respondents.
In other words, there were more respondents of lower education in the
grossly polluted beaches.
Students, clerks and the non-technical workers form the major
parties in all three groups of beaches (Figure 5.2 on p.58). Such
finding is expected because the time of interview was a summer vacation
for students. Chi-square test also shows that there is significant
difference (p=0.05) in occupation between the three groups of beaches
(Table 5.2 on p.61). In the group of moderately polluted and the
relatively clean beaches, there are a. relatively higher proportion of
respondents employed in professional and administrative jobs. It may
reflect that such beaches are famous enough to attract a variety of
people. On the other hand, there is a higher proportion of housewives in
the group of grossly polluted beaches than in the other two groups. I t
seems to suggest that these grossly polluted beaches are close to
housing estates (i.e. Tuen Mun) and the housewives found it easy to
bring their children to the beaches.
As for the respondents' monthly income, a high proportion of
respondents have no income at all three groups of beaches because these
respondents are students (Figure 5.2 on p.58). Chi-square test shows
that there is a significant difference (p=0.05) of monthly income
between the three groups of respondents (Table 5.2 on p.61). Although
the majority of respondents have a moderately monthly income of below
HK$2.999 in all three groups of beaches, there is a higher proportion of
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respondents having higher monthly income (i.e. above HK$5,000) in the
group of moderately polluted beaches.
Since this study did not take a detailed investigation of
respondents' socio-economic characteristics, it is hard to establish a
socio-economic index (e.g. it is hard to compare the status between. a
student and a housewife) to reflect the real difference between the
three groups of respondents, the one-way analysis of variance test and
the chi-square tests show that there is a difference of socio-economic
characteristics between the three groups of respondents (Table 5.2).
The respondents on the relatively clean beaches are much younger whereas
the respondents on the grossly polluted beaches are in a relatively
lower socio-economic status reflected by their education level,
occupation and monthly income. Such findings also resemble those of
Barker's (1972) beach water pollution perception study in which she found
that the highest proportion of manual and semi-skilled workers was found
at beaches characterized by poor water quality. it seems to suggest
that the choice of beaches are restricted by socio-economic
characteristics which may inhibit one's movement and control one's
available leisure time.
5.4 Swimmers' Cognitive Aspect of Perception of Beach Water Pollution
This section discusses the swimmers' image of the cognitive
aspect of perception of beach water pollution, the difference of such
perception between the three groups of respondents, and the asgociation
between the cognitive aspect of perception and the swimmers' education
level. The study on the swimmers' cognitive aspect of perception of
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TABLE 5.2
BETWEEN GROUP DIFFERENCE IN SOCIO-ECONOMIC CHARACTERISTICS
Parameter
Different Group of Respondents
Significance
evel of







beach water pollution can help us to understand the swimmers'
familiarity with the concept of beach water pollution and may also
provide basic information for the study of the associ.atiori between
their cognitive aspect of perception of beach water pollution and their
pursuit of swimming in beaches.
The cognitive aspect of perception of beach wa tei pollution
includes the following:
(1) a definition of beach water pollution
(2) the causes of beach water pollution and the temporal variation
(3) the consequences of' beach water pollution
(4) the indicators of beach water quality
and
(5) the measures taken by the Government in managing beach water
quality.
5.4.1 Swimmers' Definition of Beach Water Pollution
The swimmers' definition of beach water pollution was obtained in
the interview by using the open-ended question, How do you define beach
water pollution? Figure 5.3 shows that. many respondents rely on
tangible properties, such as physical appearance, to determine whether
or not the beach water is polluted. Rubbish and oil were the most
frequently mentioned criteria. Such finding also resembles those of
other pollution perception studies. For instance, Will.eke (1.968),
Barker (1971) and David (1971.) found that most people rely on floating
garbage, turbidity and eutrophication of water to detiri water peileries
(quoted in Coughlin, 1976).
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Beach water pollution can be considered as the deliberate or
accidental contamination of the environment by substances which harm the
quality of the environment and upset the biological cycles linking man
to animals or plants (Hodgkiss, 1979). This is a more complete
definition of beach water pollution, as it: deals with the pollution
sources, the causes of pollution and the consequences of the
deterioration of beach water quality. As shown in Figure 5.3 on p.63,
few respondents could perceive such intangible mechanisms of beach water
pollution.
Tangible properties can draw people' attention much more easily
than the intangible properties. In Hong Kong, the most damaging
pollutant of seashore and coastal water is oil (Hodgkiss, 1979). Apart
from oil, the beaches are often spoilt by litter and refuse floating in
the water which are brought by tidal currents, winds, polluted streams,
drains or nearby sewage discharge (Hong Kong Environmental Protection
Agency, 1984 Section 2.2 on p.11). Thus, from past experience, people
have associated rubbish, oil and turbidity with water pollution and such
items easily occurred to their minds when they are asked to define beach
water pollution.
Although tangible properties were frequently mentioned by the
three groups of respondents (Figure 5.3 on p.63), chi-square test shows
that there is a significant difference (p=0.05) of responses between the
three groups of beaches (Table 5.4 on p.86). Figure 5.3 shows that
there is a higher proportion of respondents on the moderately polluted
beaches taking into account the intangible properties (i.e. presence of
bacteria, pollution sources and consequences) in the definition of beach
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water pollution.
In summary, tangible properties of beach water pollution were
frequently mentioned by the three groups of respondents whereas the
intangible properties were only relatively frequently mentioned by the
respondents on the moderately polluted beaches. Thus, the respondents'
definition of beach water pollution is somewhat incomplete.
5.4.2 Swimmers' Perception of the Causes of Beach Water Pollution
The study on the swimmers' perception of the causes of beach
water pollution was obtained through the open-ended question, What
causes beach water pollution? Their responses show the major causes
are people (i.e. high density or littering of swimmers and visitors),
ships/boats and factories. These are actually part of the sources of
beach water pollution. The respondents' responses reflected their
confusion between the causes and the sources of water pollution. As a
matter of fact, the major cause of beach water pollution can be
considered as a result of the imbalance between pollutants derived from
human activities and the assimilation of pollutants by the marine water.
Even if the respondents' concept is examined as it is (i.e. with
regard to the pollution sources), their concept is still not complete
(Figure 5.4). Generally speaking, the pollutants can enter the coastal
environment by several routes. As mentioned in Section 2.2 on p.11,
these routes include streams, rivers, man-built outfa].ls such as nullahs
and stormwater drains. Moreover,'direct human activities on ocean (e.g.
ocean dumping) and the atmosphere are also major routes (I-lodgkiss,
1979). Among these major routes, atmosphere, rivers and streams were
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mentioned only by very few respondents (Figure 5.4 on p.66). Such
research findings are in accordance with the findings of other pollution
perception study conducted by Homles (1980) in which the respondents
appear to apportion blame to industrial sources, failing to recognize
non-point pollution sources (quoted in Ilbery et al., 1982).
The transmission of pollutants from land to ocean by atmosphere
is hard to perceive. Although there are rivers, streams or nullahs
draining through the beaches, they carry both the tangible pollutants
(e.g. rubbish) as well as intangible pollutants (e.g. pathogens and
chemicals) which cannot seen. As mentioned in Section 5.4.1 on p.62,
the majority of the respondents only mentioned tangible pollutants
particularly the rubbish in their definition of beach water pollution.
Since the swimmers/visitors are the major contributors to the rubbish
present on the beach and in the beach water, it is expected that
people were frequently mentioned as the pollution source and the roles
played by atmosphere, rivers and streams were neglected.
Chi-square test shows that there is a significant difference
(p=0.05) of the perception of pollution sources between the three groups
of respondents (Table 5.4 on p.86). As shown in Figure 5.4 on p.66,
there is a higher proportion of respondents on. the grossly polluted
beaches who perceived ships/boats and factories as the pollution
sources. It may be a reflection of the fact that. the hinterlands of the
grossly polluted beaches, Tuen Mun and Tsuen Wan, are industrial areas.
Moreover, there are a considerable number of boats mooring at the. tastle
Peak Bay and which could be easily associated by the respondents with
environmental pollution.
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In order to get a further understanding of the swimmers' images
of the causes of beach water pollution, the respondents were asked this
open-ended question, What is/are the factor(s) that can account for the
seasonal variation in beach water quality?" Figure 5.5 shows that the
majority of the respondents in all three groups regarded people (i. e.
swimmers/visitors) and natural processes (i.e. wind, tidal currents,
wave) as the major factors determining the temporal variation in beach
water quality. As discussed in Section 4.2 on p.36, no significant
relationship (p=0.05) was found between. number of swimmers/visitors in
beaches and the temporal variation of beach water quality. Such
research finding seems to reflect that the image of the causes of the
temporal variation in beach water quality as perceived by some
respondents is a distorted image. Another notable finding is that there
is a considerable number of respondents (about 60% of the respondents)
who cannot proffer an answer reflecting that they were not familiar with
such concept.
Chi-square test shows that there is significant difference
(p=0.05) in responses between the three groups (Table 5.4 on p.86).
About 52 percent of respondents on the moderately polluted beaches
cannot proffer an answer. Moreover, there is a higher proportion of
respondents in the relatively clean beaches has this distorted image
that the number of swimmers/visitors is the contributor to the temporal
variation of beach water quality (Figure 5.5).
In summary, the study on the swimmers' perception of the causes
of beach water pollution (including the factors accounting for seasonal
variation) reflects that a considerable number of respondents had
confused pollution causes with sources, were not aware of the fact that
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FIGURE 5.5 CAUSES OF TEMPORAL VARIATION OF BEACH WATER QUALITY






















atmosphere, rivers and streams are the major routes carrying intangible
pollutants and they have a distorted image (i.e. that swimmers/visitors
are the major contributors to water pollution).
5.4.3 Swimmers' Perception of the Consequences of Beach Water Pollution
Swimming in polluted beaches may be affected by one's image of
the consequences of beach water pollution. Thus, it is worthwhile to
study the swimmers' image of the consequences of beach water pollution.
The data of the respondents' image of the consequences of beach
water pollution were obtained through an open-ended question, What
is/are the effect(s) of beach water pollution? Figure j.6 shows that
health risk is frequently mentioned by the majority of respondents in
each group of beaches in connection with consequences of beach water
pollution. Such responses reflect that the swimmers may pay relative
more attention to those event that are more directly related to
themselves. Only a small proportion of respondents perceived the
problem of consequences on a macro-scale (i.e. the adverse effects on
the aquatic environment).
In order to examine more thoroughly the image of the cons eq uenee
of deterioration of beach water quality, the respondents were asked
whether they recognized the symptoms/diseases associated with awiicvnirlg
in polluted beach water and the environmental. effects of beach water
pollution.
The data on the swimmers' perception on the symptoms/diseases
associated with swimming in polluted beach water were collected throu,
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an open-ended question, What kind of symptom(s) disease(s) is/are
associated with swimming in polluted beach water? Figure 5.7 shows
that skin and eye diseases are the first and the second most frequently
mentioned diseases respectively. As mentioned in Section 1.3.1 on p.4,
the association between swimming in polluted beach water and the
infecting of respiratory and skin disease is weak but its association
with gastrointestinal illness is strong (Cabelli et al., 1979 Cabelli
et al., 1982). Figure 5.7 shows that only few respondents in the group
of relatively clean and moderately polluted beaches and a small proportion
of respondents on the grossly polluted beaches can percsive. the
gastrointestinal disease caused by swimming in polluted waters. Such
finding reflects that the image of health risk as perceived by the
swimmers is a little bit distorted.
Respondents have such a distorted image of health risk. because
there is generally a lack of empirical evidence in Hong Kong to show
that diseases can be contracted as a result of swimming in polluted beach
water. Moreover, since skin, eye and respiratory organs are in direct
contact with beach water, the swimmers can easily put a linkage between.
such bodily organs and health risk in polluted waters.
Chi-square test shows that there is a significant airrerenlce
(p=0.05) in response to the question of health risk between the three
groups of respondents (Table 5.4 on p.86). As shown in Figure 5.7, a
higher proportion of respondents on the grossly polluted beaches linked
up the gastrointestinal disease with pollution. It may be a result of
the Government's warning notices on the grossly polluted beaches which
has a description of the gastrointestinal symptoms/diseases. If that is
the reason behind the significant difference in responses to health risk
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between the three groups of respondents, the percentage of respondents
(about 22.3%) on grossly polluted beaches who could perceive the
gastrointestinal symptoms/diseases is still considered to be
unsatisfactory.
The data on the image of the environmental effect of beach water
pollution were obtained through the open-ended question, What is/are
the environmental effect(s) associated with beach water pollution?
There was a considerable number of respondents in each group of beaches
who cannot provide an answer (about 19% in relatively clean, 32% in
moderately polluted and 23% in grossly polluted beaches). The majority
of the respondents who did give answer(s) frequently mentioned the
fish kill (Figure 5.8) reflecting that the swimmers perceived the
environmental consequence of beach water pollution in terms of acute
effects.
Apart from the acute effects such as the death of marine
organisms and the occurrence of eutrophication, the environmental
consequence of water quality deterioration also includes chronic effects
which means the change of diversity and stability of the natoral
population, biomegnification of toxic pollutants in organisms causing
physiological and behavioral changes (Hodgkins, 1979). Since the
respondents were laymen and not scientists, it is just natural that they
would not not be familiar with the chronic effects of beach water
pollution.
In summary, the study on the swimmers' image of the consequences
of beach water pollution reflects that many swimmers perceived such
concept in terms of adverse health effects on themselves and could not
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perceive it in terms of a macro-scale with reference to the chronic
effects of water pollution. Moreover, most of them have a distorted
image regarding the health risk associated with swimming in polluted
water.
5.4.4 Swimmers' Perception of the Beach Water Quality Indicators
Although the swimmers were not able to properly perceive the
symptoms/diseases arisen from swimming in polluted water, they were
still aware of the adverse health effect (Section 5.4.3 on p.70). On
the other hand, there are many swimmers who pursue swimming in the
moderately polluted beaches and the grossly polluted beach (Figure 5.15
on p.105) even though the Government has put many warning notices on
the grossly polluted beaches to ask them not to swim. The fact that
swimmers were aware of the adverse effects caused by pollution and their
actual presence on the moderately or grossly polluted beaches for
swimming seems to be a contradiction. In order to probe into the
controversy, the respondents were asked an open-ended question, What
water quality indicator(s) can show the degree of pollution of beach
water and its suitability for swimming? Figure 5.9 shows that the
tangible indicators, such as the cleanliness of water and amount of
floating rubbish, are frequently mentioned by all three groups of
respondents. Such findings also resemble those of other pollution
perception study in that many people evaluate health risk in terms of
physical appearance (Barker, 1971).
Even though chi-square test shows that there is a significant
difference (p=0.05) in responses between the three groups of respondents
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(Table 5.4 on p.86), Figure 5.9 reflects that such difference in
responses is only in the naming of the different tangible indicators.
Although it is true that the tangible properties are related to
some adverse health effects such as psychological effect and they can be
used as indicators of beach water pollution, they are not reliable
indicators. It is because visible pollutants such as floating rubbish
are often relatively harmless whilst contaminants such as pathogenic
bacteria and inorganic compounds are mostly invisible to the naked eye.
Figure 5.9 on p.77 shows that there is only a small proportion of
respondents who could mention. the intangible indicators (e.g. bacterial
counts) reflecting that the swimmers do not have a good understanding of
the scientific measurement of beach water quality.
In summary, the majority of the swimmers only use the physical
appearance of water as indicators in the assessment of beach water
quality and its suitability for swimming.
5.4.5 Swimmers' Perception of Measures taken b the Governme in
Managing the Beach Water quality
The swimmers' familiarity with the measures taken by the
Government in managing beach water quality can reflect their awareness
of, and their level of concern with beach water quality. The data on the
swimmers' familiarity with the measures taken by the Government were
obtained through the open-ended question, Do you know what measures the
Government has taken in managing the beach water quality?" Figure 5.10
reflects that the majority of the respondents in all three groups were
not aware of the measures taken by the Government.
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As a matter of fact, the Government has done a lot in monitoring
beach water quality. There are various ordinances to protect marine
water including beach waters. There is a long term monitoring of beach
water quality, and there is a Beach Pollution Action Committee
established in 1983 in order to make whatever improvement possible, such
as preventing littering at beaches (Faulkner, 1979 Environmental
Protection Agency, 1984).
Chi-square test shows that there is a significant difference
(p=0.05) of perception of the measures taken by the Government in
managing beach water between the three groups of respondents (Table 5.4.
on p.86). Figure 5.10 on p.79 reflects that there is a lower proportion
of respondents on the relatively clean beaches who cannot proffer an
answer. Moreover, this group of respondents also perceive the
Government's effort in removing the rubbish on beaches and its water
relatively frequently.
In summary, the majority of the swimmers were not tamiliar witn
the measures taken by the Government in managing beach water quality.
5.4.6 The Association between Swimmers' Educational Level and their
(non r Asnect of Perception of Beach Water Pollution
Since the discussion on the cognitive aspect. of perception of
beach water pollution shows that the majority of the swimmers' concept
of beach water pollution is rather vague, ambiguous and i ncornplete, it
is worthwhile to have a further study on the factors accouriting fol sach
phenomenon. As shown in Figure 5.1 on p.53, socio-economic
characteristics is one of the factors affecting people's image of the
c,virnnmental information. Among the various socio-economic factors,
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education level seems highly related to recognition of the concept of
beach water pollution. People of higher education level may have more
knowledge about, and have a relatively complete image of, beach water
pollution because they may have more incentive to get more knowledge
from books, journals or the mass media. In order to study such
association between swimmers' education level and their cognitive
aspect of perception of beach water pollution, a chi-square test wa.s
performed. Table 5.3 shows two notable features.
The first notable feature is the absence of significant
associations (p=0.05) between the respondents' education level and
their recognition of some of the aspects of the concept of beach water
pollution (Table 5.3, Part A). Such finding reflects that some aspects
of the beach water pollution. can be recognized by people. irrespearive of
their education level. in addition, people of different educational
levels had used some of the criteria wrongly (e.g. number of swinmmers/
visitors as a contributor of the temporal variation. in beach water
quality (Section 4.2 on p.36)). This shows that people of higher
education level can also have a distorted image. Moreover, the absence
of significant association between the recognition of some of the
aspects of the concept of beach water pollution (i. e. the healtb risk
associated with swimming in polluted beach water and the beach water
quality indicators) and the education level seems to reflect that
knowledge of such aspects are complicated, too technical to be
comprehended by the laymen, even though he is quite well educated.
The second notable feature of Table 5.3 is that there is
significant association (p=0.05) between the respondents' education
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TABLE 5.3
Association BETWEEN PERCEPTION OF THE COGNITIVE ASPECT OF BEACH WATER POLLUTION AND
THE SWIMMERS' EDUCATION LEVEL
Part A: Absence of Significant Association (p0.05)
Aspect of Concept of Criterion Degree of Difficulty in Mentioning that Criterion
Beach Water Pollution
easy to be hard to be distorted image
awareofawareofDefinition( =541)presenceofrubbish
Pollution sources (n-546) others
Causes of temporal variation no. of swimmers/
(n=547) visitors
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level and their familiarity with of some of the aspects of the concept
of beach water pollution. Some general characteristics can be
generalised from Table 5.3, Part B. Firstly, both the respondents of
high education level and low education level were ignorant of some of
the aspects of beach water pollution showing that education level has no
direct bearing on perception of pollution. Secondly, it shows that
respondents of higher education level often take the intangible
properties as bases to judge beach water pollution. Thirdly,
respondents of higher education level also have a distorted image.
In summary, Table 5.3 (Parts A B) shows that the hypothesis
that swimmers of higher education level have a better understanding of
beach water pollution is only partially correct. We cannot deny that
the perceptions of some of the intangible properties of beach water
pollution and the familiarity with some of the aspects of the concept of
beach water pollution are more dominant in the swimmers of higher
education level. However, this group also has distorted images of beach
water pollution like those in the group of lower education. In other
words, irrespective of his educational level, a swimmer may be
unfamiliar with some of the aspects of the concept of beach water
pollution, perceive some of the intangible properties and may have
distorted images of beach water pollution. Such findings may reflect
that the knowledge of beach water pollution is seldom introduced by the
mass media.
5.4.7 Summary
The swimmers' image of the cognitive aspect of perception of
beach water pollution is vague, incomplete and somewhat distorted.
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TABLE 5.3 (Continue)
PART B: Presence of Significant Association (p=0.05)
Aspect of Concept of
Beach Water Pollution
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Temporal Variation (n=547) do not know - +
0.043
Consequences (n=547) impair recreational
value # - +
0.000








































NOTE: # = belongs to that natuce
- = the smallest proportion of that group of people naming that criterion
+ = the targest propoction of that group of people naming that criterion
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There is a significant difference (p=0.05) of perception between the
three groups of respondents (Table 5.4). Table 5.5 does not indicate
that the respondents on the relatively clean beaches have a relatively
more complete image of beach water pollution and the respondents on the
grossly polluted beaches have a less complete image of beach water
pollution. Education level is related to the familiarity with some. cf
the aspects of beach water pollution. Swimmers of higher education
level are also ignorant to some of the aspects of pollution and have
distorted images.
5.5 Swimmers' Affective Aspect of Perception of Beach Water Pollution
This section discusses the affective aspect of perception of
beach water pollution as perceived by the three groups of respondents,
the within group and between group variation of such perception, the
association between different aspects of the affective aspect of
perception of beach water quality, the association between affective
aspect of perception and the objective world, and the association
between the respondents' pursuit of swimming in beaches and their
affective aspect of perception of beach water pollution.
This perception study considers the following affective aspect of
perception of beach water pollution:
(1) the swimmers' assessment of beach water quality
and
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BETWEEN GROUP DIFFERENCE IN PERCEPTION OF THE COGNITIVE ASPECT OF BEACH WATER POLLUTION
Nature of the Criterion Group of Respondents
Aspect of the Criterion
Cognitive Aspect of Tangible Intangible/ Wrong most least
Beach Water pollution Hard to be frequently frequently
Aware of mentioned mentioned
Definition (ri=541) turbid of water+ 2
pollution source+ 2
presence of E. coli + 2
consequences+ 2
Causes (Sources) boats/ships+ 3
(n=546) factories 3
Causes of temporal du not know 2
variation (n=547) no. of swimmers/ + 1
visitors
natural Process+ 3




Water quality do not know 2
indicators (n=542) cleanliness+ 2
turbidity + 3
by personal contact+ 2
Measures taker, by z do not knew 2
the Goverment (n=547)
NOTE: + =belongs to that nature
1 = relatively clean beaches
2 = moderately polluted beaches
3 = grossly polluted beaches
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5.5.1 Swimmers' Assessment of Beach Water ftua1i
Since there are many swimmers in the moderately polluted or the
grossly polluted beaches (Figure 5.15 on p.105), it would be interesting
to find out whether these swimmers have the ability to assess beach
water quality accurately. The study on the swimmers' assessment of
beach water quality was done in two ways. The first one is to ask the
respondents to name the severely polluted beach(es) in Hong Kong and the
second is to ask them to assess the water quality of the beach where
they were being interviewed.
The data on the swimmers' perception of the severely polluted
beaches in Hong Kong were obtained through the open-ended question, "In
your opinion, which beach(es) in Hong Kong is/are severely polluted?"
The findings show that the beaches located in the New Territories
particularly the Castle Peak Bay Beach and Butterfly Beach and the ones
situated in the Hong Kong Island particularly the Repulse Bay are
frequently mentioned as severely polluted (Figure 5.11). As mentioned
in Section 4.4 on p.42, the beach water of Repulse Bay is moderately
polluted, whereas Castle Peak Bay Beach and Butterfly Beach are grossly
polluted.
Chi-square test shows that there is a significant difference
(p=0.05) in the perception of the severely polluted beaches between the
three groups of respondents. Such difference may be accounted by the
difference of the swimmers' habit in visiting beaches and thereby the
respondents mentioned the beaches that they frequently visited as
severely polluted.
The answers given by swimmers on the severely polluted beaches in
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Castle Peak Bay Beach
Repulse BayRepulse Bay
Butterfly BeachShek O BeachTing Kau Beach
only the 2 beaches regarded as severely polluted are listed above












Hong Kong show that they can be aware of pollution.
In order to get a better understanding of the swimmers'
assessment of beach water quality, the respondents were asked to assess
the overall cleanliness level, turbidity, amount of rubbish and oil, and
the health risk associated with swimming in that beach where the
interview was conducted on a 5-point bipolar scale (i.e. 1. stands for
low cleanliness and 5 for high cleanliness 1. stands for little amount
of rubbish and oil, less turbid and low risk and 5 for large amount of
rubbish and oil and highly turbid and high risk).
There is an absence of significant within group difference
(p=0.05) in the assessment of beach water quality although significant
between group difference (p=0.05) can be established as shown by
Kolmogorov-Smirnov one-sample test and the Kruskal-Wallis one-way
analysis of variance test. Table 5.6 and Figure 5.12 show an overall
picture that the pollution rating is generally low for the group of
relatively clean beaches, intermediate for the group of moderately
polluted beaches and high for the grossly polluted beaches. Such
findings reflect that the respondents' assessment of beach water quality
reasonably coincides with the objective world and also indirectly
reflects that the swimmers have the ability to assess different levels
of water pollution.
In order to examine the relationship between the sc ientir is
measurement of beach water quality and the respondents' subjective
assessment of beach water quality and to study how the subjective
assessment of turbidity, amount of rubbish and oil can affect their
assessment of the overall cleanliness level and health risk of the beach
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TABLE 5.6
THE RESPONDENTS' ASSESSMENT OF THE TANGIBLE PROPERTIES OF BEACH WATER
Relatively Moderately Grossly
Tangible Property Assessment Clean Polluted Polluted
Beaches Beaches Beaches
(n = 153) (n = 188) (n = 185)
Amount of rubbish 1 little 32.0 5.9 7.6
2 25.5 52.7 16.2
3 15.0 29.3 42.7
4 15.7 5.9 22.7
5 large 11.8 6.4 10.8
(n = 148) (n = 181) (n = 186)
Turbidity 1 less turbid 16.2 5.0 5.9
2 23.6 58.6 16.1
3 35.1 25.4 41.9
4 19.6 7.7 21.0
5 highly turbid 5.4 3.3 15.1
(n = 146) (n = 184) (n = 183)
Amount of oil 1 little 66.4 34.8 31.1
2 15.8 48.4 29.0
3 12.3 11.4 29.5
4 3.4 3.8 6.0
5 large 2.1 1.6 4.4
Percent of Resspondents
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water, Spearman and Kendall rank-order correlation analyses were
performed respectively.
Although there is significant relationship (p=0.05) between
scientific measurement and the respondents' subjective assessment of the
tangible properties of beach water, the relationship is weak
(Table 5.7). Moreover, there are discrepancies between the scientific
measurement and the perceived water quality. Such discrepancies show
that the better the water quality as indicated by the scientific
measurement, the poorer the water quality as perceived by the swimmers
and vice versa. Such finding is different from that of the study
undertaken by Scherer and Coughlin (1976) in which the perceived water
attributes, polluted is strongly correlated with the largest number of
chemical characteristics (quoted in Coughlin, 1976). The finding of
this present study is not unreasonable because the tangible properties
of beach water (i.e. amount of rubbish and oil) may not be related to
the intangible pollutants (i.e. reflected by bacterial counts, BOD5 and
dissolved oxygen content) as measured by scientific methods.
Kendall rank-order correlation analysis shows that there is a
contradiction between the respondents' assessment of the overall
cleanliness level of beach water and their assessment of health risk,
amount of rubbish and oil of the beach water (Table 5.8). Such finding
reflects either there may be some problems lying in the imprecision of
some of the respondents' subjective measurement of beach water quality
or the assessment of health risk and overall cleanliness level may be














N.S. 0.256° 0.208° N.S. 0.124°
Amount of rubbish 0.088 0.079 0.222- 0.203°- 0.166°
Turbidity 0.173 N.S. 0.166 - 0.220 N.S.
Amount of oil - 0.151 0.262 0.302- 0.112° N.S.
Health risk N.S. 0.313 0.364- 0.278° N.S.
NOTE: all the coefficients are significant at 0.05 level

















NOTE: all the coefficients are significant at 0.05 level
N.S.= not significant at 0.05 level
o= unexpected relationship
Cleanliness Amount of Turbidity Amount of Health Risk
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In summary, although there were some discrepancies between the
respondents' assessment of different aspects of beach water quality,
their assessment shows that Angler's Beach, Castle Peak Bay Beach and
Butterfly Beach are grossly polluted Repulse Bay and Shek 0 Beach are
moderately polluted whereas Cheung Sha Beach and Pui 0 Beach are
relatively clean. Such assessment can be considered as consistent with
the objective world. Moreover, they could also identify some of the
severely polluted beaches in Hong Kong.
5.5.2 Effects of Perceived Water Quality on the Level of Preference for
the Beaches
Section 5.5.1 shows that the swimmers had the ability to assess
beach water quality and their assessment were reasonably consistent with
the objective environment in certain aspects, the further question is
that whether or not such assessment of beach water quality affects the
swimmers' level of preference for the beaches. The study on such topic
can provide basic information for the factors accounting for one's
swimming in moderately or grossly polluted beaches.
In order to provide data for the study on the effects of
perceived pollution on level of preference for the beaches, the
respondents were asked to answer the open-ended question, "What is /are
the beach(es) that you favour most?" and they were also asked to show
their level of preference for the beach on which the interview was
conducted along a 5-point bipolar scale (i.e. 1 stands for dislike and 5
for like).
Although chi-square test shows that there is a significant
difference (p=0.05) of favoured beaches between the three groups of
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respondents, Figure 5.13 shows that Repulse Bay is well-liked by a
considerable proportion of respondents. As shown in Figure 5.11 on
p.89, Repulse Bay is one of the severely polluted beaches as perceived by
a considerable number of swimmers. Such findings on the severely
polluted beaches as perceived and the beaches favoured show that the
effects of beach water pollution on the level of preference may be
little.
To study the relationship between the level of preference for the
beach and the subjective and objective assessment of beach water quality
in a proper perspective, it is necessary to investigate the within group
and between group difference of level of preference of the beaches on
which the interviews were conducted. There is an absence of significant
within group difference (p=0.05) in the assessment of level of
preference for the beach although significant between group difference
(p=0.05) can be established as shown by the Kolmogorov-Smirnov one-
sample test and the Kruskal-Wallis one-way analysis of variance test.
Figure 5.14 shows that the respondents on the grossly polluted beaches
prefer their beaches least, whereas the ones on the relatively clean
beaches show moderately preference and the ones on the moderately
polluted beaches show somewhat higher than moderate preference of the
beaches. Such finding seems to suggest that beach water quality may not
be an important factor affecting one's level of preference of the beach.
Kendall and Spearman rank-order correlation coefficients from
Table 5.9 show that the relationship between the respondents' level of
preference for the beach and the subjective assessment of water quality
is weak (i.e. subjective assessments of beach water quality account
0.02% to 12.63% variation of level of preference for beach) and so is
98
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FIGURE 5.14 THE RESPONDENTS' LEVEL OF PREFERENCE FOR THE BEACH
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the relationship with scientific measurement of beach water quality
(i.e. scientific measurement of beach water quality account for 0.21% to
5.64% variation of level of preference). Moreover, some unexpected
results are found, and those are the positive relationship between BOD5
and the level of preference and the negative relationship between
dissolved oxygen content and level of preference. All these findings
further support that the effect of both subjective and scientific
assessment of beach water quality on level of preference for the beach
is little. Such finding resembles those of other water pollution
perception studies. For instance, Scherer and Coughlin (1971) found
that observers may be able to discern pollution reasonably well, they
may not consider it of great importance to the attractiveness of the
water body (quoted in Coughlin, 1976). We may conclude that water
nnllution is not an important determinant of preference for beaches.
Since water pollution is not an important factor affecting the
swimmers' level of preference for beaches, it is worthwhile to find out
which factors affect level of preference. This may help us to
understand why a considerable number of visitors still swam in the
moderately polluted and the grossly polluted beaches (Figure 5.15 on
p.105). It was mainly achieved through two steps. The first was to ask
the respondents to give responses to the open-ended question, "ln your
opinion, what is/are the strong point(s) and the weak point(s) of this
beach?" The second was to perform chi-square tests to reveal the
association between the swimmers' level of preference for the beaches
and the strong and weak points that they perceived.
Several notable features can be generalised from Table 5.10.
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First, not all the strong and weak points of the beach as perceived are
related to one's level of preference for the beach. Second, such
associations are group specific. Third, judging from the chi-square,
water quality exert more influence on the level of preference for the
beach than other strong or weak points of the beach but the association
is still considered as weak. The findings in Table 5.10 seems to
reflect that there are many factors affecting the level of preference
for beach but none of them can exert dominant influence.
In summary, although the swimmers' level of preference for
beaches show inverse associations to the perceived pollution level of
most aspects of beach water, the associations are weak and thus the
effects of perceived water quality on the level of preference for the
beaches is considered as little.
5.5.3 The Association between the Swimmers' Swimming and their
Affective Aspect of Perception of Beach Water Pollution
This section discusses the association between the pursuit of
swimming and the subjective and scientific assessment of beach water
quality and the factors accounting for such association.
To put the discussion in the proper perspective, it is necessary
to study the respondents' activities on beaches. The data of the
swimmers' activities on beaches were obtained through the open-ended
question, What activities do you pursue on this beach? Chi-square
test shows that there is a significant difference (p=0.05) in
activities pursued by the three groups of respondents. Although the
percentages of respondents pursuing non-water-oriented activities are
higher in the grossly polluted beaches, a considerable proportion of
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TABLE 5.10
THE Association BETWEEN LEVEL OF PREFERENCE FOR THE BEACH
AND THE PERCEIVED STRONG AND WEAK POINTS OF THE BEACH
Parameter
Level of Preference of the Beach
Group of




Good water quality 13.77
Clean sand 11 .87
Good sand quality 8.54 6.53
Presence of 8.42
snack shops
Ideal visitor densities 7.71 N.S.
Good transportation N.S.
linkages
Good wave megnitude N.S.
Others N.S. N.S
14.04Poor water quality 11 .38
Dirtliness of sand N.S. 7.27
N.S.Poor sand quality 6.45







Others 10.42 N. S.
NOTE: all the chi-squares are significant at 0.05 level
N.S.= not significant at 0.05 level






respondents still swam (Figure 5.15). Such finding reflects that
swimming is not consistent with the beach water quality as indicated by
the scientific measurement.
Table 5.11 shows that the quality of beach water, be it a
scientific assessment or a subjective personal assessment, has no
bearing on respondents' swimming in a certain beach. Although swimming
is significantly associatedwith(p=.05)the assessment of the overall
cleanliness level and health risk associated with swimming in that beach
in the groups of respondents on moderately polluted and grossly polluted
beaches respectively, Figure 5.16 shows that such significant
associations in the group of respondents who assess the beaches in.
terms of low cleanliness or those assess health risk associated with
swimming in the water is high, a large proportion of them are actually
swimming in those beach water.
The above finding shows that there is a discrepancy between.
swimming, affective (i.e. perceived the water is polluted) and cognitive
aspects of perception (i.e. know that there is health risk associated
with swimming in polluted water (Figure 5.6 on p.71).
Such discrepancy between pursuit of swimming, subjective
assessment of beach water quality and the recognition of the health
hazard arisen from swimming in polluted beach water may be accounted by
Festinger's (1957) cognitive dissonance theory (quoted in Mitchell,
1979). This theory states that the individuals seek consistency between
their cognition of how they act and their cognition of how they should
act are based upon available information and experience.
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TABLE 5.11





























NOTE: N.S. = not significant at 0.05 level
= chi - square could not be computed
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FIGURE 5.16 ACTIVITY OF RESPONDENTS WHO PERCEIVED THE BEACH THEY WERE AT








respondents perceived beach water as respondents perceived beach water
low cleanliness (n=73) associated with high health risk (n=69)
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In order to see whether or not the cognitive dissonance theory
can account for the swimmers' discrepancy between swimming and perceived
water quality in this study, the respondents were asked the open-ended
question, "Have you ever contracted diseases after swimming in bathing
beaches?" Figure 5.17 shows that the majority of the respondents on all
three groups of beaches did not get infected with any disease and
thereby we may conclude that the swimmers are going to alter the
meaning, significance and validity of the cognitive aspect of perception
of health risk and keep on swimming in the moderately polluted or the
grossly polluted beaches even though they are aware of such waters are
polluted.
5.5.4 Summary
The factors affecting the swimmers' assessment of cleanliness and
health risk of beach water are not known. However, the findings show
that the swimmers can assess the beach water quality accurately although
there is some discrepancies between scientific measurement and their
subjective evaluation of beach water quality. Moreover, there is a
within group consistency in the subjective assessment of beach water
quality. No significant association was found between the pursuit of
swimming and the perceived water quality. Perhaps, the fact that they
have never contracted diseases may account for their swimming in the
polluted waters. The swimmers' perceived water quality has little
effect on the level of preference for beaches. Between group difference
of preference for the beach on which the interview was conducted was
found. The respondents on the moderately polluted beaches show somewhat
higher preference for their beaches than the other two groups.
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5.6 Swimmers' Conative Aspect of Perception of Beach Water Pollution
This section discusses the conative aspect of perception of beach
water pollution as perceived by the swimmers, the within group and
between group difference of such perception and the factors affecting
such perception.
Since conative aspect of issue/object is a result of cognition
and affection, this study considers the following as the conative
aspect of perception of beach water pollution:
(1) the swimmers' concern with beach water quality;
and
(2) the swimmers' behavioral intention to return to the beach, on
which the interviews were conducted, to swim.
5.6.1 The Swimmers' Concern with Beach Water Quality
The findings in Section 5.5.3 show the perceived water quality
does not strongly affect one's swimming in moderately polluted and
grossly polluted beaches. In this section, a study is made to find out
the swimmers' concern with beach water quality and how their concern is
related to the environmental and personal characteristics.
The swimmers' concern for beach water quality can been seen from
six aspects. First, the image of an ideal beach. Second, the relative
importance of beach water pollution among other weak points of the beach
as perceived. Third, the responses of behavioral intention towards the
condition of severe pollution in most of the Hong Kong beach waters.
Fourth, the willingness to pay tax for the improvement of beach water
quality. Fifth, the swimmers' familiarity with the measures taken by
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the Government in managing beach water quality and sixth, the swimmers'
self-evaluation of their level of concern with beach water quality.
The data on the swimmers' image of ideal beaches were obtained
through the open-ended question, "In your opinion, what is/are the
characteristic(s) of an ideal beach?" Chi-square test shows that there
is a significant difference (p=0.05) of said criteria between the three
groups of respondents. Figure 5.18 shows that there is a higher
proportion of respondents on the grossly polluted beaches who wanted
clean beach water. This may be due to the environmental. stimulation.
which exhibits that the waters are grossly polluted and not suitable for
swimming. Figure 5.18 shows that not many respondents on the relatively
clean and moderately polluted beaches use "clean water" as a criterion
for the assessment of an ideal beach. Nevertheless, "clean water" is
the most frequently mentioned criterion in all three groups of beaches.
Judging from such finding, the swimmers have only a moderate concern for
beach water quality.
The relative importance of beach water pollution among other weak.
points of beach as perceived is also a reflection of the swimmers'
concern with beach water quality. The data of such topic were obtained
through the open-ended question, "In your opinion, which weak point of
this beach should be accorded priority?" Figure 5.1.9 shows that about
60% of swimmers in each group of beaches named beach water pollution. as
one of the weak points of the beach and thought that beach water quality
should be improved first. Such figures seem to reflect that swimmers
are only moderately concerned with beach water quality.
The data on the swimmers' behavioral intention towards the
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FIGURE 5.18 THE USAGE OF "WATER QUALITY" AS A CRITERION IN THE ASSESSMENT OF AN IDEAL BEACH
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78.9%
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use "beach water quality" as a criterion
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severely polluted in most of the beach waters of Hong Kong were obtained
through the open-ended question, What would you do if most of the
beaches in Hong Kong were severely polluted arid not suitable for
swimming? Chi-square test shows that there is a Significant difference
(p=0.05) of responses between the three groups of respondents. Several
features can be generalised from Figure 5.20. First, the majority of
the responses are passive responses. Second, swimming pool is perceived
as a substitute of beaches by a considerable number of respondents.
Third, there are not many respondents who intend to visit the remote but
clean beaches. Fourth, there is a considerable proportion of
respondents on the moderately polluted beaches who insist in going to
the polluted beaches. Such findings seem to indicate that the swimmers
are not highly concerned with water quality because they do not intend
to take active actions (e.g. asking the Government to improve the
water quality). The respondents on the moderately polluted beaches may
be considered as somewhat less concerned with water quality.
The data on the swimmers' willingness to pay tax for the
improvement of beach water quality were obtained through asking the
respondents to show their willingness to pay 1/100 of their monthly
income for the improvement of beach water quality in each month along a
5-point bipolar scale (i.e. 1 stands for unwilling and 5 for willing).
There is absence of significant within group difference (p=0.05)
in willingness to pay tax although significant between group difference
(p=0.05) can be established as shown by the Kolmogorov-Smirnov one-
sample tests and the Kruskal-Wallis one-way analysis of variance test.
Figure 5.21 shows that the respondents on the moderately polluted
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FIGURE 5.20 RESPONDENTS' BEHAVIORAL INTENTION TO THE CONDITION THAT
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beaches are less willing to pay tax.
In order to unravel the relationship between water quality and
the willingness to pay tax for the improvement of beach water quality,
swimmers' socio-economic characteristics and their level of concern. with
beach water quality (by self-evaluation), correlation. analyses were
performed. Table 5.12 shows that there is no significant (p=0.05)
association between the willingness to pay tax and the swimmers' socio-
economic characteristics and the majority of the aspects of water
quality assessment (objective and subjective assessment). The ones
showing significant associations are only weak associations. Such
finding resembles those of other pollution perception studies. For
instance, Boldt and his associates (1977) and Polinard and Wrinkle
(1980) found that there is no significant relationship between.
willingness to be taxed to abate pollution and socio-economic
characteristics. However, some other researches show different result.
For instance, Frederickson and Magnas (1968) found that the people of
higher socio-economic status were more willing to pay for pollution
abatement than those with lower socio-economic status. Michael Parkes
(1972) also found that the poor the water quality, the more the
willingness of the people to be taxed.
The swimmers' familiarity with the measures taken by the
Government in managing beach water quality has been discussed in detail
in Section 5.4.5 on p.78. The findings show that the majority of the
swimmers are not familiar with the measures taken by the Government.
The data on the swimmers' self-evaluation of their Level of
concern with beach water quality were obtained by asking the respondents
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TABLE 5.12
Association BETWEEN WILLINGNESS TO PAY TAX FOR THE IMPROVEMENT OF
BEACH WATER QUALITY AND WATER QUALITY AND SOCIO-ECONOMIC CHARACTERISTICS
Parameter




Corr. Coef. Corr. Coef.
Dissolved oxygen content 0.117
Total coliform count - 0.010





Amount of rubbish 0.844
Turbidity
N.S.
Amount of oil N.S.
Health risk N .S.
Poor water quality N.S.








Level of concern with 0.187
water quality
NOTE: all the coefficients are significant at 0.05 level








to indicate their level of concern along a 5-point bipolar scale (i.e. 1
stands for highly unconcerned and 5 for highly concerned).
There is no significant within group and between group difference
(p=0.05) in self-evaluation of level of concern with beach water quality
as shown by the Kolmogorov-Smirnov one-sample test and the Kruskal-
Wallis one-way analysis of variance test. Figure 5.22 shows that the
majority of the swimmers are moderately concerned with beach water
quality.
In order to reveal what factors affect the swimmers' level of
concern with beach water quality, various correlation analyses were
performed to reveal the relationship between level of concern and the
scientific measurement of water quality, level of concern with perceived
water quality, level of concern with swimmers' socio-economic
characteristics. Table 5.13 shows two features. First, there are some
significant but weak associations (P=0.05) between the level of concern
with beach water quality and the perceived water quality, and scientific
measurement of water quality. Such finding is somewhat different from
but also similar to Jacoby's (1972) pollution perception study. The
difference is that Jacoby demostrated that there is a statistically
significant strong positive relationship between concern. with
environmental quality and the length and intensity of exposure to
noxious stimuli whereas there is an absence of such strong relationship
in the present study. The similarity is that both this study and
Jacoby's did not find any significant relationship between the swimmers'
level of concern with beach water quality and their socio-economic
characteristics.
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FIGURE 5.22 RESPONDENTS' SELF-EVALUATION OF LEVEL OF
CONCERN WITH BEACH WATER QUALITY
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TABLE 5.13
Association BETWEEN RESPONDENTS' LEVEL OF CONCERN WITH WATER QUALITY
AND WATER QUALITY AND THEIR SOCIO-ECONOMIC CHARACTERISTICS
Parameter




Parameter Corr. Coef. Corr. Coef.
Dissolved oxygen content 0.187
Total coliform count 0.167




Amount of rubbish 0.070
Turbidity 0.131
Amount of oil N.S.
Health risk N.S.
N.S.Poor water quality






0.187Level of concern for
water quality
NOTE: all the coefficients are significant at 0.05 level









To summarise, swimmers are only moderately concerned with water
quality and the swimmers on the moderately polluted beaches can be
considered as showing somewhat a lower concern. The swimmers' socio-
economic characteristics, perceived water quality, and objective
measurement of water quality have little effect on the level of concern
with beach water quality.
5.6.2 The Behavioral Intention of the Swimmers to Return to the Beach
to Swim
lnis section discusses the swimmers' behavioral intention to
return to the beach, on which the interview was conducted, to swim; the
association between such behavioral intention and the perceived beach
quality; and the swimmers' personal constraints affecting such
behavioral intention.
The data of the swimmers' intention to return to the beach to
swim were obtained through'the open-ended question, "Will you consider
coming back to this beach to swim?" Although chi-square test shows that
there is a significant difference (p=0.05) of such behavioral intention
between group, Figure 5.23 shows that the majority of the respondents in
each group of beaches show that they would return to the beach, on which
the interview was conducted. to swim.
In order to further investigate on the association between the
swimmers' behavioral intention to return to the beach to swim and the
perceived beach water quality, the strong and weak points of the beaches
as perceived, chi-square tests were performed. Table 5.1.4 shows that
there is no significant association (p=0.05) between such behavioral
intention and nearly all the strong and weak points of the beach as
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FIGURE 5.23 WILLINGNESS TO GO SWIMMING AGAIN IN THE BEACH, ON WHICH INTERVIEW WAS CONDUCTED, TO SWIM
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THE BEACH TO SWIM AND THE STRONG AND WEAK POINTS OF THE BEACH
AND WATER QUALITY AS PERCEIVED
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N.S.Poor water quality N.S.
Dirtliness of sand N.S.
Poor sand quality N.S.









Amount of rubbish N.S. N.S.





NOTE: all the chi-squares are significant at 0.05 level
N.S.= not significant at 0.05 level
















perceived. Although there are significant associations (p=0.05)
between the behavioral intention of return to beach to swim and
perceived beach water quality, the association is weak.
In summary, the majority of the swimmers in all three groups of
beaches had the intention to return to the beach to swim. There is
absence of significant association between such behavioral intention
and the strong and weak points of the beaches as perceived by the
swimmers. Moreover, such behavioral intention is considered as
irrational to their perceived water quality in most of the
circumstances.
In order to have a better understanding of the behavioral
intention of returning to the moderately polluted or the grossly
polluted beaches to swim, it is worthwhile to study the swimmers'
personal constraints of choosing beaches to swim.
The data on the swimmers' personal constraints of choosing
beaches were obtain through two ways. The first was to ask the
respondents the open-ended question, What factor(s) would you consider
in choosing a beach to swim? The second was to ask the respondents on
the grossly polluted beaches the open-ended question, "Why do you still
visit this beach which has been closed to public use owing to its poor
water quality?"
Although chi-square test shows that there is a significant
difference (p=0.05) of personal constraints in choosing beaches between
the three groups of respondents, the responses show the transportation
linkage/time is the factor most frequently considered in each group of
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respondents (Figure 5.24). Figure 5.25 shows that the majority of the
respondents in the grossly polluted beaches show that they only engage
in non-water-oriented activities and only few respondents show that they
pursue swimming. Such finding shows that some of the respondents on the
grossly polluted beaches are not honest because there were many
respondents who told the interviewers that they pursued swimming on such
beaches when they were asked the activities in the beaches (Figure 5.15
on p.105). Another notable feature shown in Figure 5.25 is that there is
a considerable number of respondents who show that the grossly polluted
beaches are easily accessible.
The findings in Figures 5.24 5.25 support that one's behavior
is restricted by personal constraints and thereby may be irrational to
the objective world.
5.6.3 Summary
The findings on the swimmers' conative aspect of perception of
beach water pollution show that they are only moderately concerned with
beach water quality. There is no within group difference in the level
of concern with beach water quality whereas there is a between group
difference. The respondents on the moderately polluted beaches show
somewhat less concern with beach water quality. The water quality and
the swimmers' socio-economic characteristics have little effect on the
swimmers' level of concern with beach water quality and the behavioral
intention to return to the beach to swim. Transportation linkage is the
mnst important factor affecting the swimmers' choice of beaches.
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5.7 Summary and Conclusion
The swimmers' cognitive image of beach water pollution is vague,
incomplete and somewhat distorted from the objective world. Generally
speaking, they are-only familiar with the tangible mechanisms and
properties of beach water pollution. Swimmers of higher education level
do not have a more complete understanding of some of the aspects of
beach water pollution.
The study on the swimmers' affective aspect of perception of
beach water shows that the mechanism of the swimmers' assessment of the
overall cleanliness level and the health risk of swimming in the beach
on which the interview was conducted is not understood. However, the
swimmers are reasonably discerned with different levels of pollution and
are aware of the severely polluted beaches. The swimmers' perceived
water quality has little effect on their level of preference for a
beach. Moreover, their swimming in beaches is not related to their
perceived water quality or their knowledge of the adverse health effects
caused by swimming in polluted water.
The findings on the swimmers' conative aspect of perception of
beach water pollution show that they are only moderately concerned with
beach water quality. Transportation time/linkage is the most important
factor affectin the swimmers' choice of beaches.
The findings of the present study are somewhat s imi liar to other
water pollution perception studies conducted overseas. Generally
speaking, those overseas studies also show that most people perceive
water pollution and assess the water quality in terms of the physical
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appearance of the water bodies. Moreover, the perceived water quality
is not highly related to people' preference for a water body. In
addition, some researches also found that the level of concern with
water quality is not related to one's socio-economic characteristics.
The difference between this and the overseas studies can be reflected in
two ways. First, this study did not find any significant and strong
relationship between perceived water quality and scientific measurement
of beach water quality. Second, this study did not find strong
relationship between level of concern about beach water quality and the
pollution level of the beach water.
The study on the within group difference in perception of beach
water pollution shows that there is within group consistence in
perception. Such consistence is mainly reflected from the assessment
of beach water quality and their level of concern with beach water
quality.
This study also reveals that there are similarites and
differences in perception between group. The similarities can mainly be
reflected in two ways: first, the self-evaluation of the level of
concern with beach water quality second, transportation linkage/time as
the most important factor affecting the swimmers' choice of beaches.
Although there are between group differences in the cognitive aspect of
perception of beach water pollution, it is hard to draw a conclusion
regarding which group of respondents have more knowledge of beach water
pollution.
To summarise, the findings of this perception study show that
there is relationship between environmental information and perception
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particularly in the cognitive and affective aspects. However, the
perceived image may be incomplete or a little distorted from the
objective world. Some of the socio-economic characteristics (i.e.
education level) can affect some of the perceptions of beach water
pollution. Even though people may have a complete image of the
environment (e.g. perceived the water as polluted and its health risk),
their behavior (i.e. swimming) is not rational to the objective
environment. Their behavior (i.e. choosing beaches) is only rational to
their experience (i.e. haven't contracted disease after swimming in
polluted water) and personal constraints. (i.e. limited leisure time and





The main objectives of this study have been to examine the
general characteristics of the water quality of three groups of beaches
of different levels of pollution; to investigate the suitability of the
waters for swimming; and to study the swimmers' cognitive, affective and
conative aspects of perception of beach water pollution. It is hoped
that the findings of this study may have relevance for understanding the
swimmers' irrational behavior such as swimming in the moderately
polluted or the grossly polluted beaches. This chapter has, therefore,
two major emphases. The first is to summarise the major findings, and
the second is to examine the significance of these findings in the
improvement of beach water quality and the incomplete image of beach
water pollution as perceived by the swimmers.
6.2 Summary of Findings
The beach waters have a temporal variation in bacterial counts,
BOD5 and turbidity but only with small temporal variation in dissolved
oxygen content. The water quality is better in winter than in summer.
Such temporal variations may be due to the temporal variation. in
climatic factors, hydrology, sedimentation or human factors such as the
change of land use. The small variation in dissolved oxygen content may
be due to the constant solar radiation. all the year round and the
shallow nature of the Hong Kong waters and thereby a constant rate of
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photosynthesis, producing a constant amount of dissolved oxygen to the
aquatic environment.
Different levels of pollution, particularly in terms of fecal.
pollution have been found among the various beaches. The water of
Cheung Sha Beach and Pui 0 Beach is relatively clean, Repulse Bay and
Shek 0 Beach is moderately polluted whereas that of Angler's Beach,
Castle Peak Bay Beach and Butterfly Beach is grossly polluted. The
major pollution sources in the moderately polluted beaches is untreated
domestic sewage, whereas that of the grossly polluted beaches are both
the untreated domestic sewage' and agricultural wastes from the
surrounding areas.
Suitability of the waters for swimming has been assessed. The
results show that the waters of the two relatively clean beaches are
regarded suitable for swimming according to the World Health
Organization (WHO) Standard, European Economic Community (EEC) Standard
and the Hong Kong EPCOM Standard respectively. The waters of the two
moderately polluted beaches are regarded as suitable for swimming
according to the Hong Kong EPCOM Standard but a little below the WHO and
part of the EEC standards. The waters of the three grossly polluted
beaches are far below the WHO, EEC and the Hong Kong EPCOM standards
except Butterfly Beach which still fulfils the Hong Kong EPCOM Standard.
Swimmers interviewed on the three groups of beaches had different
socio-economic characteristics. Generally speaking, the swimmers on the
grossly polluted beaches are of a lower socio-economic status as
indicated by their lower education level and monthly income. They do
not seem to be able to afford the time and money to` go to the remote but.
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cleaner beaches. Swimmers on the moderately polluted beaches are generally
better educated that those in other beaches because these two beaches
are popular and accessible enough to attract a variety of swimmers of
different socio-economic characteristics.
The majority of the swimmers were only familiar with the tangible
properties of beach water pollution and thereby their image of the
cognitive aspect of perception of beach water pollution can be
considered as vague, incomplete and somewhat distorted from the
objective world. Swimmers of higher education level do not have
complete knowledge of all the concepts of beach water pollution. No
conclusive finding regarding the cognitive aspect of perception of beach
water pollution between the three groups of swimmers was found.
The swimmers can discern different levels of beach water
pollution and their assessment is reasonably consistent with the
objective world in certain aspects. However, the factors affecting the
swimmers' assessment of the cleanliness level and health risk of the
beach water are not known. Perceived water quality has little effect on
the level of preference for the beach, nor has it anything to do with
swimming in the beaches. The swimmers were only moderately concerned
with beach water quality. The experience that they have never
contracted diseases in bathing beaches and the constraint of limited
leisure time alter the swimmers' perception of the probable health risk.
associated with swimming in the polluted water and thereby lead them to
keep on swimming in such moderately polluted or grossly polluted
beaches. Thus, we may conclude that, one's behavior is only rational to
his experience and constraints but not to the objective world.
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6.3 Discussion of the Findings
The study shows that the swimmers still swam in moderately
polluted beaches or grossly polluted beaches reflecting that they are
not convinced of the potential health risk of the water. Thus, the
Government should educate these swimmers not to swim in these beaches by
telling them the potential health risk. In order to make such education
program more successful, the Government should pursue a detailed
epidemiological study carried out among recreationists at beaches and
also pursue a study on the causes of the temporal variation of beach
water quality. Such study is significant in two ways. Firstly, it
convinces the swimmers of the potential health risk of polluted beach
water. Secondly, it provides basic information for the development of a
beach water quality index which indicates the pollution level of beach
water and its health risk and which is also tailored to the Hong Kong
situation.
There are limited recreational resources in Hong Kong and some of
the beaches are grossly polluted, thereby the Government should improve
the beach water quality of such grossly polluted beaches. as soon as
possible.
Since transportation linkage is the most important factors
affecting one's choice of beaches, the Government may need to improve
the transportation linkages of the relatively remote but clean beaches
in order to explore more recreational resources.
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